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INSTRUCTIONS 



EDITORS COMMENT 



M THE WORDS OF THAT CHEAT ENTERTAINER, 
DAVID FROST. 1 SAY TO YOU ALL - HELLO, 
GOOD MORNING AND WELCOME. THIS 
MONTHS ISSUE OF YOUR FAVOURITE C64 
MAGAZINE 15 FULL OF GOODIES TO HOPEFULLY 
PLEASE EVERYONE. 

FOR THE NOVICE MACHINE CODE 
PROGRAMMER, WE START AN IN DEPTH SERIES 
ON GETTING TO GRIPS WITH THIS FASCINATING 
SUBJECT. THE IDEA IS THAT IT WILL NOT BE AS 
COMPLICATED AS MOST OF THE TEXT BOOKS 
ON THE SUBJECT. TO COMPLIMENT THIS, WE 
HAVE REPRODUCED THE EXCELLENT ASSEMBLER 
PROGRAM, &510 + WHICH WAS PUBLI5HED A 
WHILE BACK. 

THERE ARE THREE PROGRAMS ON I HE DISK 
WHICH ARE UPDATES OF PREVIOUS ONES. (THE 
IDEA BEING THAT AN UPDATE IS THAT MUCH 
BETTER THAN THE ORIGINAL). 

BY FAR THE MOST EXCITING PROGRAM 
THOUGH IS THE CHARED DELUXE UTILITY, THIS 
IS A VERY PROFESSIONALLY PUT TOGDTHER 
CHARACTER EDITOR WHICH MANY OF YOU 
WILL FIND INVALUABLE IN YOUR LIBRARY OF 
UTILITY PROGRAMS. 

THE FRONT COVER DEPICTS SOME OF THE 
KIND OF THINGS YOU CAN DO WITH VARIOUS 
ART PACKAGES. THESE ARE BROUGHT TO YOU 
COURTESY OF JENNI SIMPSON. (THE WRITER OF 
THE ARTICLE - C64 ART POWER). 
EN|OY THIS MONTHS MAG. 

DISK INSTRUCTIONS 

Although we do everything possible to ensure that CDU 
is compatible wilh all C64 and CUB computers, one point 
we must make clear is this. The use of 'Fast Loaders', 
'Cartridges' or alternative operating systems such as 
'Dolphin DOS', may not guarantee that your disk will 
function properly. If you experience problems and you 
have one of the above, then we suggest you disable them 
and use the computer under normal, standard conditions. 
Getting the programs up and running should nol present 
you with any difficulties, simply put your disk in the drive 
and enter the command, 

LOAD" MENU",8,1 

Once the disk menu has loaded you will be able to siart 
any of Ihe programs simply be selecting ihe desired one 
from Ihe list. It is possible for some programs to alter the 
computers memory so that you will not be able to LOAD 
programs from the menu correctly until you resel the 
machine. We ihcruloie suggest thai you turn your computer 
off and Ihtui im .iiiain buion- Nulling l-.tiH program. 

HOWTO COPY CDU FILES 



You are welcome to make as many of your own copies of 
CDU programs as you want, as long as you do not pass 
them on to other people, or worse, sell them for profit. For 
people who want to make legitimate lopies, we have 
provided a very simple machine code file copier. To use it, 
simply select Ihe item FILE COPIER from the main menu. 
Instructions are presented on screen. 

DISK FAILURE 

If for any reason the disk with your copy of CDU will not 
work on your system then please carefully re-read the 

experience problems then: 

Within eight weeks of publication date disks are 

replaced free. 



2. If you bought il from a newsagents, 
then return it tor 
CDU Replacements 
Stanley Precision Dala Systems Ltd 
Unil F Cavendish Courtyard Sallow Road 
Weldon North Industrial Estate 

Northanls 
NNI7 1|X 
Telephone; 053& 61787 



After eight weeks a replacement disk can be supplied 
from STANLEY PRECISION DATA SYSTEMS for a service 
charge of £1.00. Return the faulty disk with a cheque or 
postal order made oul to STANLEY PRECISION DATA 
SYSTEMS and clearly state the issue of CDU that you 
require. No documentation will be supplied. Please use 
appropriate packaging, cardboard stiffener af least, when 
returning disk. Do not send back your magazine, only the 
disk please. 

■E: Do not send your disks back to the above 
, : if Its a pn.Ki.im thai does not appi a 
f the DISK is i'jliIiv. I'i. ■:.■.!. 'in t.nilis should be sent 
to: BUG FINDERS, CDU, Alphavite Publications Ltd, 
ii 20, Potters I ane, Kiln i arm, Milton Keynes, MK11 




3HF. Thank you. 
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OFFICIAL DEALER FOR COMMODORE 



B200Q+1084S Monitor-i-Twin Floppies 4 
The Work s!+ Deluxe Paint 3+3 Games 
Amiga 500 SCREEN GEMS PACK 
comprising ; TV Modulator, 4 Games & 
Deluxe Paint 2 

Amiga 500 Basic Pack comprising : 
TV Modulator, Mouse, Workbench 1 .3, 
Extras Disk, Tutorial, Manuals 
Commodore 64C MIGHT MOVES Pa< 
comprising : Cassette Recorder, 8 Gar 
& 2 Joysti ' 



?enl20D+ Parallel oi 

■ LC-1 Parallel 

■ LC-200 Colour Parallel 

' LC 24-10 24 pin M u Iti -font 170/5 7c ps 



Okimate 20 Print tieads/Ribbons/Paper 

MONITORS 
Commodore 10B4S Stereo Colour Mon 
Philips 8833-il Stereo Colour Monitor 
Philips 7502 Green Screen Monitor 



£249.00 
£ 249 ,00 
£ 95.00 



MISCELLANEOUS 

Amiga512KRAM/ClockEipforA500.Freep«p. E 39.00 
Commodore 1541 -II Disk Drive E129.00 

Commodore C2N Data Recorder, p&p. E2 £ 29,95 
External 3.5" Disk Drive for Amiga p«p. E2 £ 59.95 
Power Supply for C64 pSp, £1 £ 26,45 

Super-G Parallel Interface lor C64/12B. p&p, £1 £ 34.95 
(Allows use of standard parallel printers on C 64/128 ) 
User Port Parallel Printer Cable pSp, £1 £15.99 

SOFTWARE 

Superbase 64 or 128 Free pSp. E 39.9! 

Superscript 64 or 128 Free pfip, £ 39.91 

Tasword 64 40/80 Col WP-Tape or Disk. Free p&p. £ 24.9! 

Mini Office II tor 64 - Disk Free pSp. E 1 9.9! 

T AT 1 5% CARRIAGE E5 ( EXPRESS E1 ) 



Vdfo, Pi Sofauane Atct 



8 Ruswarp Lane, WHITBY, N. Yorks Y021 1ND 
TEL/FAX: 0947 600065 (9am - 7pm) 
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READERS' 
PAGE 



From next month we will be offering the 
facility of a Readers' Page, where for a 
small handling fee, you can advertise all 
those old or unwanted items that you 
are waiting to get rid of, and make some 
spare cash. 

s facility is not open to trade 
advertisers, only to private individuals. 

The maximum number of words per 
entry is twenty. Your entry will be printed 
in the next available issue. 



HOW TO PLACE YOUR 
ENTRY 

All you have to do is send off the form 
on the right, together with your payment; 
Entries cost just £5.00 each. 



ENTRY FORM 

POST TO: Debbie Curran, CDU Readers' Page, 
Alphavite Publications, 20 Potters Lane, Kiln 
Farm, Milton Keynes MK11 3HF 

Please place my ad in the next available issue of CDU, 



Method of payr 
Please make 
ALPHAVITE 



O IM THE 



(mmd mm 

A professional looking character editor gets an airing 




DELUXE ",8,1 or select if from the CDU menu and 
press RETURN, The program Claris automatically. 
IMPORTANT: You must NOT have a cartridge 
inserted !!! this WILL disturb some of the editors 

When you get past the intro you will see a menu 
where you can choose which edilor you like to 
use Pressing 'H' in the CHAREDIT modes for all 
pri.RMms will '.how the help screens. Pressing 'H' 
in BLOCKed mode- won't work. You must gel the 
key commands from the help-screens as I'm going 



THE 8*8 EDITOR 

This editor allows the user to make CHARS in an 
8-8 lor 4-8 in multi colour) grid. The rest is 
timiilv Miviighl hnw.inl. Il is very much like K.)N1 
FACTORY, bul it saves only one chalet. (FONT 
FACTORY saves 2 charselsl. 



THE 2X2 EDITOR 






in bin 



ly 64 c 



uUile. 



LOADING INSTRUCTIONS 

Switch on the machine, type LOAD "CHARED 



BYT. bit 6 represents f>4 (and bit 
7 1281 so, bits 0-5 are used for the character 
number. Bits 6 and 7 represent the level of the 

characters tw be selected by bits 6 and 7, you 
can do this simply by oring $40 or $80. In a 
character, bit b is on at the right most halt ot the 
char and bit 7 is on at the bottom half of the char. 
Look at FIGURE 1, it describes the value of bits 6 
and 7 in a char. In the example you can see, at the 
left - the memory addresses (VIDEO RAM), at the 
ght and al the bottom - the OR codes, the upper 



left ( lull 



s of c 



ON THE DISK 



THE LOGO EDITOR 



This editor i 


like ULTIMATE FONT EDITOr 


rhe example 


Look also at FIG. : 


You can s 


how the cha 




on the sere 




w is 32 chars wide 


and 8 cha 




have 140-321/2=4 


characters 


sides of (he 




width is ■ 


IID.Well, ro 


cover the sides of 


the logo, 


row above a 


nd the row below the logo, y 








background, 


in COLOR RAM or 


course. Th 








colours. More info about this un 





alues of bits b and 7 in FIG. I.The 


value must b 


dded up by SA. 5ee FIG. 2 for m 


jre info abou 


his. The block editor is used in 




vay, you select a char from your 2 


2 set, positio 


he flashing cursor, and you pre 


ss space. Th 




Current Cha 


ells you which BLOCK you are ed 


ting, NOT th 






selectable size. Smallest chars 3*3 and biggest 


THE 4*4 (2X2*2X2) EDITOR 


chars 10-10, everything in between is also 




possible. You must read the help screens carefully 


This is a combination of two editors, rhe 2x2 editor 


this time for the BLOCKed .The BLOCKed works 


and a block editor. 


like the one in the 4*4, but you can go 
UP/DOWN/LEFT/RIGHT in (he charsel with the 


When drawing with this program, you draw parts 


of bigger characters in the 2*2 chared program and 


function keys. In memory, depending on the size of 


construct them together in the block editor. 


Ihe blocks, the blocks are stored in y * x bytes of 


$20D0-$27FF is used for the charsel and S2U0Q- 


memory where y is of course the height and \ the 


S28FF is used for the 4x4 blocks. Formula; 


width. So the first * bytes are the top row/column 


SA=$2800+(CH'4) where SA = start address of 


(I don't know the difference !!). The second x bytes 


block and CH = block number. The positions on 


are for the layer under the top row/column (aaargli 


the screen of the block bytes are similar to the 


I). The memory is arranged $2000-$27FF = charset 



when c 
re-make 


*x)"64 block data II 
anging ihe size of the block yo 
the char, it won't expan 


tically!! 

set 10* 
ntyt! PI 


size, (he more memory used, Ih 
uses 6.25K RAM for the bloc 
s the charset = 6.25 + 2 = 8.25 



pleased, yet because programs like the 4"4 editor 
and the X-squarecl editor weren't in my library. At 
last, I can ask our painter to make a BIG charset, 
which he couldn't make before. .."How do they do it 
}" he asked me often enough, well, with this utility! 
You might wonder why I put the other editors in as 
well, well, I said I was annoyed about the fact etc. I 
wanted to make a COMPLETE utility, now you can 
scratch your other 3 million char editors because this 
utility contains everything you need. ..Oh , yeaaah, if 




;] $D021 = 532B 

red in SD022 = 532112 

2 = colour Stored in $D023 = 53283 

3 = colour stored in SD80CI ■ SDBFF 

NOTE; in lo-res it is 

characters, but, (he characters can only use 
colours 0-7 in colour-ram, if you AND the colour 
with 7, the character will be standard, if you AND 
with 7, OR with 8, the character will be in multi- 
colour, try it, this is really Irue M It is also the 
reason why you shouldn't put a '3' ahove one of 
the bottom colours (in the convert model because 
Ihey can't be used, unless of course you plan to 



i- thei 



n.l her 



TO CONCLUDE 



copied all of them onto o 




ADVENTURING 



ADVENTURE HELPLINE 



That devious adventure 'ASTRODUS AFFAIR' gets another grilling from JASON FINCH 



"The familiar darkness encloses as death 
you". Well, lhai is (he message thai I hope none of you 
will be seeing in THE ASTRODUS AFFAIR anymore. We 
have again reached (he point where I let you know a few 
of the secrets of this excellent adventure. Last month we 
embarked on the first actual problem-solving session, 
which we shall continue in the same style this month. 
We will covet three of the problems that you will face 
and will now be able to overcome. One of those is the 
task of repairing the hole in location 1 5, which I believe 
is one of the most complex puzzles, relying on a number 
of events to have occurred before you can mend it. First 
of all we'll take a look at the mouth in the door! 

THE HUNGRY DOOR! 

South (ii the generator room yen will h.ivc rnme across a 
closed door that had a full set of teeth installed, ready 
and waiting for something! Hut what could these teeth Ik: 
waiting for? Food, of course! So, from where we left off 
last month, you will have to find the food on the middle 
level and then go upstairs, passed the sleeping FORTOR, 
and to the place where this door/mouth is situated. On 
the way, nip into the generator room again mk\ collect 
the wire mesh that is there - it will prove useful later on. 
When you are ready, just give the food to the mouth and 
it Will miraculou-ly transform iiself into a little creature- 
called a SLOFT, whic h then flees from the room. You are 
then able to go through the door. But STOP - you don't 
want to just yet because there is no point. Instead, go 
back In the Firidge. then go south and you will find the 
SLOFT, cowering in a corner. Examine the manual that 
you found in Ihe drawer last time, and using the 
information in it, switch on the healing, then find a 
staircase going to the lower level and go down it. Here 
lies another problem. But first of all, for anyone-' who 
didn't yet all that about the mouth, there follows the 
systematic breakdown of moves which I will try to get in 
the right order. If you want to try it yourself, please skip 



FEEDING THE MOUTH 

OPEN the DRAWER and TAKE the MANUAL that you 

discovered last lime. Nov, go [AST twice, then NtlKTH, 
then WEST, and then NORTH again. TAKE the FOOD 
and return SOUTH to the crew's area. Now go EAST, 
SOUTH and EAST again. Now you should be at the 



bottom of the staircase. Go UP it and then NORTH when 
you reach the top. TAKE the WIRE and return SOUTH. 
Co SOUTH again and GIVE the FOOD to Ihe mouth. 
Now that that is done, move NORTH and go back 

D( 1WN Ihe staircase. Go WtSI, WIST again, and WEST 
a third time to get back to the Bridge. Now go SOUTH 
and fXAMINE the MANUAL. This will lell you to PRESS 
R.42D to switch the heating on - do it. Go NORTH and 
the SLOFT will hopelulK lollow you. Now go EAST and 
EAST again, SOUTH and then DOWN a staircase. 

SLOFT AND DRYGARS 

Without the 5LOFT, if you were to proceed south to 
location 22 from here, you would soon be finished off by 
a group of hungry drvgars. Hut with the SLOFT, you can 
fl« south sarclv. Ihe drvgars will spot the SLOFT and dive 
for it. It then heads into Ihe supplies room and you 
follow. Somehow the SLOFT metamorphosises, grabs a 
laser from the ceiling and then shoots one of the drygars. 
The others flee in tenor and you are safe. Vou can go and 
grab everything that is useful, even anylhing that is 
broken, and drop anylhing that you don't need. 
Somewhere nearby you'll find some sealant. When you 
have that, return to the room south of the Bridge, Ignore 
the next section if you don't want lo know how to get the 
drygars away step by step. 

'USING' THE SLOFT 

Go SOLfTH from the bollom of the staircase and lei the 
SLOFT do its stuff! When in the supplies room, location 
21, TAKE Ihe FILINGS, TAKE Ihe VISIONISER, and TAKE 
Use TORCH. You can DROP Ihe CARD and DROP the 
MANUAL ■ they are of no further use really. Now go 
EAST and then SOUTH lo find ihe SEALANT. Return to 
the middle level by going NORTH and then UP the 
staircase. Then go NORTH, then WEST, where you will 
see the tale of the fleeing dtygars, WEST again and then 
SOUTH. 



MENDING THE HOLE 



The key to me 


ding Ihe 1 


nle 


the 




floor of the corr 


lor where 


leh 


>le is 


The gravity globe, 


if in that locatic 






olt 




are holding ont< 


the globe 


then 


you 


ivill not be sucked 



ADVENTURING 



oui of ihe hole. There is an added problem because it is 
difficult to move the globe off ils original silver spol in 
one of the other locations. You must fill the vfeiontser 
With the steel filings to operate it, shut down the system 
and then gel the globe. You can then power llu' system 
up again, by pressing the appropriate key on the control 
panel. It is then possible to electrocute the dru;,nr^ with 
the broken torch (examining it will reveal it- potential':. 
and you are then free to repair the hole. The globe which 
you are clinging to will not be sucked into space, and 
consequently neither will you. With the mesh and the 
sealant ill place, all is well! Close your eyes if you want 






DIY REPAIRS 



visioniser to provide liiilit. Then no NORTH. KAST, EAST 
and NORTH again. TAKE the gravity CI QBE (which you 
can do because the power is off so it isn't attracted to ils 
spot! and return to the control room by moving SOUTH. 
WEST, then WEST, and SOUTH again. PRESS AS1X to 
restore lull power. Now go NORTH and EAST ■ the globe 
will not allow you to go any further because in location 
15 there is a gravity disc on the floor and power is now 
on. So simply ATTACK the DRYGARS and REPAIR the 
HOLE. It's simple when you know how! 

GOOD LUCK 

That, unfortunately, is all we have time lor this month. 
Nest month I'll be looking at a few more of the problems 
that you may come across in this truly first class 
adventure. Maybe one day you will able to fly the 



RESCUE 



Travel the galaxy and rescue the humanoids DAVID BRVSON 



expanded in technology 
they now are inhabiting 


and controllin 


ch lias gained acclaim for 


ed on the plan 
t's reliability, bu 



MEANWHILE 

Meanwhile hu nolds have stolen the jobs of many 

people because or !>-e arrival of this extravagant 
technology that i. cheaper, more efficient and more 
adaptab e to harsh environments. The capitalist 
ooverftmenfs trust of ne security of the network soon 
diminishes wben computer thugs, in league with the ex- 
miners, manage to 1 I ■)< k the security system and uphold 
all mining jtt.vitv on the eight planets and moons. The 
government .s not prepared to turn this into a scandal as 
il ",is pul so ^.h ■■ mti-ey and effort into the network. So 
they ask you, one of the top ranking space pilots of the 
age, to travel around the moons and planets and rescue 
the malfunctioned humanoids, to be awarded a 
substantial sum of money and pay no taxes for life. You 
can't resist the opportunity, and head off in the direction 
of the colonies. 



PLAYING RESCUE 

Plug your joystick into PORT 2 and control the ship by 

pushing it left to thrust left and right to thrust right. Up 
controls the upwards thrust and down controls the 
downwards thrust. (Isn't life simple?! Pressing FIRE does 
not do anything at all. Precise timing and co-ordinated 
control of the joystick is required if you want to complete 
all 8 levels, but I must say they do not progress in 
difficulty theretore keep trying in the early stages. When 
you go near a humanoid, il jumps up and down ready for 
resi uing, which you do simply by running past it. If you 
want to go and meditate, press "P" to pause the game. If 
the mission gets too stressful, press "Q" to quit and go 
and have a lie down for a few hours. 



TECHNICAL DETAILS 

The game is protected against SPRITE-BACKGROUND 

disabling and inrinile lives functions on cartridges, so just 
pull that nasty protrusion out of the back and chuck it 
away. The game code is over 3K long and the graphii S 
takes up over 4k. The screens lake up BK (and no, they 
are not compresses, who need to when the program gets 
compressed anyway). I hope you enjoy the game. 



-OIM THE DISK 



SCREENS V2.1 



Extra screen storage, Fast data writer and Disk turbo loader from one progra 
PHILLIPE BASTINGS 



If you bought she MAY 19'it) issue of CDU, then you will 
now be developing vour Basic programs using Ihe ulililv 
called SCREENS whii-h was include.! on (he disk. This 
original program was lacking in some much needed 

tunc lions. ihe-rion' I mm present urn w th the uy,i \orsion 

FASI DAIW h I ', rn , |i k'.,. , . :■,'! i ',,',, ,,7|..|! 



If you did ran huv ihr above mentioned issue of CDU, (hen 
you do nal know thai SCREENS adds an estra 2Kb of 
SCREEN storage lo (he usual screen. The functions F1. F3, F5 
and F7 allow you lo restore screen lines or pages thai have 
disappeared herauseoi the- scrolling ol the screen. What you 
did not have with SCREENS VI are funclions lo manipulate 
(he REAL screen! This is why SCREENS V2. 1 was bom. 



F 10 - DELETE LINE IC= + F3) will delete the line were the 
cursor is. This I urn in .n is tin- opposite oi the previous one 
■■""•'■I performs a st rolling up ol' the -i recti skirting at line 24 
and ending at (he actual cursor line. 



infers. Iht 


„n,l,on 


eys are redefined in this way; 




KEY 


+ SHIFT 


+ C= 


+ CTRL 


F1 


PREV 
LINE 


CLEAR 
TOP 


INSERT 
LINE 


DELETE 
CHAR 


F3 


NEXT 
LINE 


CLEAR 
BOTTOM 


DELETE 
LINE 


LIST 


FS 


PREV 
PAGE 


CLEAR 
SCREEN 


CLEAR 

LINE 


LIST 
+ CR 


F7 


NEXT 
PAGE 


CLEAR 
ALL 


CLRLN 
KEEPN 


RUN: 



■ CLEAR LINE (C= 



flie r L 



at the H. 



: of ihe In 



F I 2 - CI FAR LINE KEEP NUMBER (C= +■ f7> is a function you 
won't find in any test editor or even in any word processor 1 
The reason is very simple, yours truly has invented it just for 
you! What the function does is very simple. It checks 
whether or not (he currenl line begins with a Basic line 
number. If not llien nothing happens, hut it it does (he line 
number is kepi, the rest oi the tint- is deleted iml the cursor is 
plat eil ftist ariei I he List uombi'i ,i I lowing you lo type in new 
statements! This lunclion is very useful ii you start tvping 
- J -— Idenly realise you are completely wrong. 












lines of your Basic prograr 

cursor at the start of the line you want la 

Ft. "I and press RETLIRN. If your Basic line is not longer than 

4ii characters it will be deleted. 

FUNCTION DEL CHAR (CTRL + Fl ) is a replacement for the 

,n I li. tl I IN ki-i, oi youi Lr\ho,ird whir h is in u t ,i mixUiri- of 
DEL CHAR key and a backspace key! This lunclion, Fl 3, 
will move the text one character to the left but the cursor 
position remains unchanged. 

Func 



FUNCTIONS AVAILABLE 



n from the lop to the 
ursor home allowing 



F2 -CLEAR TOP Will clear vour s 
actual cursor position and pi, ice I 
you to enter new program line 
displayed at the bottom ol the scret 



F4 - CLEAR BOTTOM is the opposite oi the previous 
described tunc lion. It will clear the screen from the actual 
cursot position to the end of the screen. 



FB - CLEAR ALL v, 



FAST DATA WRITER 

As a Cf>4 programmer, I also type in programs found in 

m.ig.ii'iivs. Most oi Ihesi are machine <. . n lc programs using 
,i H.isii" loader. When you enter a Basin loader, you always 
type the line number, the DATA statement, commas and 
ligurrs. What is lime consuming is to go to the COMMA key 
lh.il is located on the LOWER tow ol the keyhwrd while the 
numerical keypad is on the UPPER row! The second 
problem is that the numerical keypad is disposed 
horizontally. 

My idea was to replace the left amiw key, just near the "I" 
key, and the V key, just near the "0" key, by a COMMA. So 
when you have entered a value, use the closest COMMA key. 
The "■" key has been replaced by file DATA statement. Instead 
oi typing iour characters, you only need to hit one key. All this 
is done while your hand moves from left to right and not left, 



MEMORY USAGE 



DISK TURBO LOADER 



Keep tabs on your epic essays 5IMON COLLIS 



Certain word-processing programs include no way ol 

actually counting the number ol winds you have written. 
Sometimes, this can lie a blessing (in cases til writer's 
block, for instance, you tan pretenrl you've written 
thousands of words, when in reality you haven't even hit 
(limbic figures!). 

I was half-way through a second chapter ol ,1 bonk when 
I pondered this difficulty. Not wanting to go back to the 
beginning of the document, and count all the words by 
hand (a strain on the eyes, but good for spoiling typing 
errors!) instead, I got out my assembler, anil wrote a small 
program in machine code to do just Ihal task for me. The 
end product is WORD COUNT. 

GETTING STARTED 



r the 



.1 [his 



SPACE, following se 
characters. 

Note that the rk-i.uilt file lype is denned as Stq. Il your 
word-processor docs not save the file .is SEC), then simply 
put ",P" or ",U" after the filename to use a different file- 
type, and WORD COUNT will humbly accede to your 
request. 

S - This command will show you the word-count status 

(seen automatically after a C command), which shows the 
word-count of the last file, and the total word-count of all 
lilcs counted so far. 



Z-The 

To load WORD COUNT, either use the CDU menu, or count so far. 

type; LOAD "WORD COUNT", 8; followed by RUN 

when it has loaded ® - This allows you to use a DOS command, for 

When RUN, WORD COUNT will present you with a example, VALIDATE, or INITIALIZE. All CBM-DOS 

menu of options. To use a command, type the command commands are available, including $. 

letter (shown in the left-hand column), followed by any 

parameters '- ~ This asks tor help, and p 



A of the 6 a 



ommand-. 



THE COMMANDS 

- IFILENAMEl This will open a file on t 



Q - When you've word-counted alt vou want to word- 
count, this will take you back to BASIC by resetting the 
machine. 



UTILITIES UNLIMITED ■ UTILITIES UNLIMITED ■ UTILITIES UNLIMITED j 



UTILITIES 

UNLIMITED 



THE WORLD'S BIGGEST 
PROVIDER OF 64/ 128 UTILITIES 



THE 128 SUPER CHIP 

icrc is an empty socket nside your 128 or 1280 waititigtor trie Super Chp 
.-.t" Is.'-. :;:i-.-i c -j<t::\ ■ r ,: 

fitting instructions and software manual are Included - ar 



I UTILITIES UNLIMITED ■ UTILITIES UNLIMITED 
LOCK PICK BOOKS 



LOCK PICK BOOK 1 

u ar software Mies, including GEOS ar 
jdes IKI. 1 Utilir.es L.-lin led Ivack , 
1 £9.95 

LOCK PICK BOOK 2 






I why pa 



!i:>w tlifrcent types of protection are "used. Loch Pick Book 2 £12.' 

SPECIAL OFFER 

Lock Pick Books 1 & 2 PLUS HesMon Cartridge 64 

£24.95 

HESMON 64 

A Machine Lanr-uagc Mor.tor cartridge for trie 64/64C/SX or 
6i 128 1280. HesMon 64 is a special cartridge r singly 'o.ces fie 



*■■» ■■■' 



chire Vonito' [rte; 



"■ ■■•■ '•' ! : ' 



1* Books. HesMon 64 only £6.95 



THE PARAMETER CONSTRUCTION SET 

lew from Utilities Unlimited, trie Parameter Construction Sel64 allows yon 
to produce parameters tor almost any piece of disk software Jsn ? Mm; 
to use. menj dr ven nrogran yen can -sac ctinpa'.: aid wr Is fiiva- 
■s I or beg nrers a parameter is simply ;; re.il ie iv hich bypasses the 
ares built-in copy protection. 

led instructions guide you through constructing a parameter to copy a 
nowngame. Includes instruction manual, parallels. ::.::.nsir.,t' cr son 
"die PLUS 100 free parameters. Why wait for companies to release para- 
— "rs when you can write your own. Parameter Construction Set £19.95 

THE ORIGINAL PARAMETER 
CROSS REFERENCE GUIDES 

These guides list over 10.000 programs and tell you how to copy every one. 
Is are given for upgraded programs. Ditls-sn- epic's ,:■■= ;,i-d 
rs covered include Maverick, Renegade, Lock Pick Books and 

QUARTERLY UPDATES 



THE ORIGINAL PARAMETER 
CROSS REFERENCE DISK 

sk Type m Ineprogramyou require- HeyPresto! the details are 
i scser :<' :r nter. It also ai cws yen tc create a , iislom report ci 

THE ORIGINAL PARAMETER 
CROSS REFERENCE BOOK 

k with all 10,000 titles listed in alphabetical 






>. 150 pi 



The Parameter Cross Reference Book £24.95 Disk £12.95 
The Parameter Cross Reference Book & Disk Only £29.95 

1000 PARAMETERS PACK 

riven program for the 64. 1000 parameters ready at the touch of a key. 
laiy com panes are covered, including; Abacus, Clnemaware, Datasoft. 
Epyz, Microprose. SubLogic, Timeworks and many more. 

ed FREE is Utilities Unlimited's last Nibbler so the 6 disk pack is ready 
for only £19.95 



, Track & Sector Editor, Scree 



SUPERCHIP A includes a File Copier, H 

Dump and even a 300/1200 Terminal program wmen is 

Best of all no memory is used up by any SuperChip. 

SUPERCHIP B contains Super SI Utilities, the award winning, top selling 

utilitv pack iust for the 178 and '.b81 disk drives. Someof ttiemany ''''' 

,!■■■ Disk & File Copy, CP/M & MS-DOS utilities including Forma 

Monitor, Disk Editor. RAV Writer I" e Jns-iatn. Jnlock S, I rick. AumBriol 

SUPERCHIP C is act 



BLITZ DE-COMPILER 64 

Haveyou ever wondered few a program was written? Blitz Je Compiler will 
uncompilea program back intoa BASIC 2.0 listing with each command on a 

from BASIC into speed code using Blitz. Blitz De-Compiler 64 £12,95 

GRAPHIC LABEL MAKER 64 

in. airy, urercssive labels. Graphic Label Maker is easy to use: enter the 
jil.vi test, import the graphic and print out to your dot main.- printer 
Graphic Label Maker 64 £6.95 

MASTER LOCK 64 

have you » Asnied lo orclec: ycui work Iron hacker i' Master Lock 64 
las twe sec: ens. tie f ■ ■ r.t sroypis ycir programs and the second adds a 
parameter to your disk. Each and every Master Lock is different so no one 
wrll ever be able to crack ttie protection. Master Lock 64 £12.95 

PHOTO COPY 64 

Photo Copy 64 is a graphics integration program used to transport your 
favourite graphics fromone program toanother.lt can rcnverl =r.i1Sfop!c 
Nevo'ocn. H Res to PrintShop or Newsroom. Photo Copy works with a 
■-■ar e:v -:;l riles Deoclc ric.i^a™. P-irtS.mp. Screen V.^.j; and Computer 
Eyes. Photo Copy includes full instructions. Photo Copy 64 £6.95 

THE ARTFUL DODGER 64 

The Artful Dodger isauniqueutilrty. Simply insert aback-up(copied with any 
'as 1 .::ii:> ••ipiei ■■■tai-, i Isctrrjnic Arts package, press a key and The A "' 

then works. No need fornibblers or parameters! The Artful Dodgei F9.95 

TOP SECRET STUFF VOLUME 1 

A very powerful collection of twenty nine utilities used by the creators and 
. irii-srs ■;:■' I. 1 ' lil.es U limited, lie h".l .-.;' many yo jnes -.. 

tines 'ai-ic. sloe ficdnve rat! le.-.vre ;;ri::ei:: a rusk olusuiwr tep-ote. : a 
dis» recu d a short new format, two DOS wedges, a disk matcher, smooth 
screei i ill. boor make. Koala uit.'ure -« and dump utility, apowi 

■ i'.'t Vol 1 £6.95 



EXCLUSIVE DISTRIBUTOR 



HOW TO ORDER 

FSSL.Defford Road, Pershore, Wore. WR10 1AZ 
Q ■ Telesales (0386) 553153 ■ T5 



UTILITIES UNLIMITED ■ UTILITIES UNLIMITED ■ UTILITIES UNLIMITED I 



PROGRAMMING- 



pA$JCS^DF4> 



A series of Basic tutorials designed to make the beginner an expert 



JOHN SIMPSON 



We hav< 
month 



iliar KEYWORDS that make up I 
set for COMMODORE BASIC V2. T 
lake another slop forward. 



20 HEAD DtX) 

30 PRINT D(X) 

40 NEXT X 

SO DATA 10,20,30,40,50,60,70,80,90,1 




READ N 
20 PRINT N / 10 
30 DATA 100 



Run this and the result w 

■nil' divided by 10). 

We are not confined to ji 

either. We simply produ 

cover all the data: 

10 FOR X = TO 9 



II be the printing of 10 LINE 6n Increments the counter C. 

• of data LINE 70 Unconditionally branches 

> which will prcm«m back to line 20 to read the r, 



-PROGRAMMING 



UNI :■:<> Holds the data lo fill th 

The first demonstrate 
with which to fill the 



ting, , 



The 



FOR. ..NEXT 




termin 


ation of a 


to determin 


the 






le second ess 




data 




od by using. 


and 


READ 


ng from w 






when v 



it need a poir 
this is done internally for us. We can observe this 
from the fact that line 20 was simply, READ O. In 
other words, as soon as one item has been read an 
internal pointer will automatically select the next 



if y 



, ERROR IN <lin 
mher heing ihe line coi 



,u (I 



> the READ 



is Line 30 set up a 'trap' which 
checks the data until it finds the data specified in 
the trap, in the above situation -1. As soon as it 
read this then the last data item having been read 
the progr, 



left off. You cannot 
earlier data! There is a method, once you 
READ all the data to RESTORE the internal pi 
to the beginning ol (he data once again -how 



SUMMARY FOR PART 3 

I .. We discovered the use of REMaik statements, and 
the fact that when the computer interprets the code 
and it meets with the REM statement it ignores it and 
anything following it on that line. We only use this 
for reminders and remarks. Usually, once the 
program is finished, we save ,j version of Ihe program 
with all theflEMs removed to speed up proc 




O IM THE 
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Another method of obtaining more than 8 sprites is investigated RICHARD LITTLE 



Various issues of CDU have contained SPRITE HANI ILING 
routines, .loll some <>i these have given ihe u-rr Ihe abilitv to 
display more [ban eight sprites .it one lime. All however, have 
worked on the same principle. This method is fairly well 
documented, but here is a brief summary. 

The uppermost eight spn ilt-s an-- |nwliimul mi (he screen. An 

interrupt vector is sul up so thai onre (he raster scan (or 

electron gun in the T.VJ 

has passed the sprites 

rind drawn them on the 

screen, the program 

moves all eight sprites 

clown (o the next eight 

positions. Tvpii . h I K 1 1 1 1- 

metbod ,1 1 lows three or 



distance between them 

due lolhe processor lime required to reposition the sprites in 
the next zone. Figure' I shows this arrangement on the screen 



a 


nl. ~ 




■!fLs 




msafe 



o this fairly simple approach I 









A) It proves difficult 
VERTICALLY into the nex 

B) Large 'end of level' type aliens cannol he constructed a 
there must lie .1 < lear 1 1 i \ 1 • k ■ lx.lv.een each /one of sprites. 

C) Games writing is leslrii led in thai the positions of ihe zon 
dividers .ire awkward to adjust dining play. No provision i 
made for the machine to work oul the positions lor itself. 

LARGE ALIENS 

How then, do many of the ciimmerti.il name- today manage 
to produce large aliens, otieii < Dinprised of twenty or more 1 
sprite- soImIK- fused together in one big lump' Wnll, this is how 
it is done. Please refer lo Figure 2. 

Lei us say that we want our large alien to be comprised of 
sisicen sprites. A- herore. the machine pl.n es Ihe uppermost 
eighl sprites on screen. When the raster scan reaches position 
X the computer interrupts whatever it is doing and moves 
sprites 1 lo 4 into positions 9, to 12. This allows the raster 10 
proceed to position Y whereupon it moves sprites 5 to 8 into 
positions 1 3 to 16. This leap frogging' action c, in be continued 
down ihe screen lo produce very Luge alien-. So what are the 
limitations of this method. As mentioned Ix'loreit takes .1 finite 
time lo move a set of sprites. This time can be translated into a 



vertical distance travelled 011 si re>'n by the raster during Ihe 
lime in question. If the time taken to move eight sprites, 
redefine Ibeii pointer, audi hange their colours is equivalent to 
a vertical distance of say ID pixels, then the limitation is that 
nowhere on screen must we be able 10 dtaw ,1 horizontal line 
10 pixels wide through more than eighl sprites. This sounds 
complex already, bul consider the problems imposed by 
having a large alien on screen plus perhaps two sprites under 
human control. 



MULTIPLEXOR TO THE RESCUE 

The utility that I present here is designed lo do all this thinking 
for you and make J 4 sprites available on screen even to the 
Basir programmer. The routine is a refined version of the one 
whir li I wrote for the game 'PI AGUE", which was featured on 
the CDU MARCH 1 990 disk. It is capable of dynamically 
controlling all of the interrupts required lo show 24 spriles on 
sr rem, even as they whirl aroiiml AND cross over each other. 



HOW IT ALL WORKS 

First the computer musl decide the order ol the sprites in 
ascending vertical coordinates. I bus the sprite, must he sorted. 
Eslensive tesls were done to find the fastest sort routine for the 
job. For just a few sprites a BURBLE sort is adequate, liowever 
as the total approaches ihe maximum of 24 sprites such a sort 
takes up all the 



lable processor 
time. The algorithm I 
settled for is a little 
known sort called the 
SHELL-METZNER 
sort. Derived from the 
better known SHELL 

long lists and otters by 
far ihe best average 
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FIGURE 2 

Once sorted the 

interiupl ixisilionsareik'teiminedln the PLEX.OR ro 
stored tor use by ihe SPRITE MAN II 'L. LAI < >K. The 111, 
is entirely interrupt driven and will display all sprite 
Basic is running. 



MEMORY USAGE 

Below are given the memory addresses whk h control the 
routine. Everything is stored in a small space from address 
$O)0iH491 52) onwards. 



-ON THE DISK 



COORDINATES (48 bytes) $C(N)()-SC()2F (49152-49199) 
COLOURS (24 byte) SCOJ0-SCOJ7 (4920D-492Z3) 
SC048-SC05F (4922+49247) 
SCD60 (49248) 



POINTERS (24 bytes) 
No. Of- SPRUES (I bvlel 
BORDER COLOUR 

(during Mill Ubyte) 



SC(1BB(4'J29I1 

si 2H(tl44H4H 
SC1EE 149646) 



HOW TO USE PLEXOR 



Then call Ihe sort routine lSY.S44!.4(.>. ( »n< e ihe sprire-s are 
soiled Ihe com|iutei will wail until if"- 1 Pl-F\( >R signals tfi.il il is 
ready lo accept (lie new positions. The interrupts are calculated 
and control Is passed back to the users program. The sort 
routine need only be called when sprile positions have 
changed. The routines um- Ihuir own workspaces so altering a 
coordinate el i will havenoefierl until the -mi n mline is railed. 



Once loaded (load" Plexor", it or seler I from menin, Ihe routine One other feat 

is activated by calling the INITIALISE routine (SVS49840). possible, due 

Sprite coordinates are stored .llternalu \ then Y just a 

except you now have 24 lather than 8. The ninth bit i 

coordinate is slorcd .is the must significant bit of lhi 

COLOUR byte. You must define how many sprites > 

lobe active (0-2 Si in 'M IMBbk OF SPRITES'. 



For example, lo place a RED sprite at coordinates 270,1 SO 

with .i del i il it ion pointer of 1 28 you would; 

POKE 49 1 32, J 4 

POKE 491 53,1 50 

POKE 49200,1 30 

POKE 49224,128 

POKE 49248,1 



TUCKER', then sprites an efcpi ad i rial i (scans 

rather than not at all as m some oon raw lal 1 games, 
Included on the disk are two demos. The first is written in Basic 
to allow you to see bow il is .ill dune. II features a larj>e alien 
and a small pi a yei controlled ship. Move the ship up and down 
using a [ovsik k in Port 2. Iirtenupls ran lie viewed by pressing 
Ihe tire billion. Notice how the |msilioii of ihe inlerrupls dc|>eii[l 
nil the |.KNtion ol the players ship. The seiond i lento is written 
in machine code and shows the sort ol cited you can have lor 
title screens etc using this routine and a little knowledge of 
machine ( ode for that extra s|ieed. I hope you enjoy using ihis 
(online .i™l ih.il I have explained it- use clearly. 



HIRES CONVERTER 



Logo making is given a helping hand SIMON COLDS 


1 haye ,i i.KuUeiii ■.-, Hi de-i.'.-i :■.'. 1 ■ i 'j. ■ j ■- . Whoneiei 1 


CONVERTER",!!' and then typing 'KU 




prompt appears again) you will be prese 


designer. 1 always seem lo look Mjuaied, not rounded. 




and 'monotonously colourless ■ not lo mention flat. With 




a hires screen editor, however, 1 can do a lot better 


LOAD PICTURE 


■ although an g.aphii ,il expertise dm •■ not make this 


SAVE PICTURE 


much belter}. They say a bad workman ahvi 1 rmes 


SHOW PICTURE 




SELECT HIRES PICTURE FORMAT 


complained il all he bad to paint the i eilaig m 'In "-.Kiiie 




Chapel yv.is t» olrl 4" |iainihriislies and hall a can of 


LOAD SCREEN 


ageing Dulux. 


SAVE SCREEN 


But 1 still had a problem. While 1 wanted lo design my 


IOAD CHARACTER SET 




SAVE CHARACTER SET 


wanted them lor. il was vital ihey be made from a 


SHOW SCREEN AND CHARACTER SET 



DOS COMMANDS 
CONVERTER COLOUR SCHEME 
EXIT PROGRAM 



GETTING STARTED 



COMMAND SUMMARY 

LOAD PICTURE loads a picture, in the currenl 



SAVE PICTURE saves a picture, in the current picture 
format, to drive H. Mule thai the load and save formats need 
not be the same, but the "SAVE PICTURE" option does not 
save any machine code with formats winch require il (such 
as "PAINT MAGIC" or "CDU PAINT" - to copy the code 
myself would h.ive been ,1 bleach of copyright.) 



iding 



SHOW PICTURE shows the hires picture currently re 
in memory. Pressing "RUN/STOP" or "RETURN" will 
you to the main menu. "M" swops between monoc 
and multicolour modes, and "1" and "2" chan; 
Ij.k •vL'.mund and Imider colours. cells, 

SELECT HIRES PICTURE FORMAT presents a menu of 
picture formats lor which the default is "ADVANCED ART 
5TUDIO") tor picture loading and saving. Note that 

monochrome and multicolour picture fnunats are listed 
separately, and are denoted liv the suffixes tHR! and (MCI 
respet lively. Where no suiiixes occur, assume ihe format to 
he multicolour only. 

LOAD SCREEN and SAVE SCREEN allows you to save and 

load screens to and from drive H. Screens arc -..lu'd directly, 
with the restart atlthess lieioii set In SJtKH). Screen' may lie 
loaded with a restart address pointing to anywhere in 
memory, The file format, for those who want it, is as 
follows: 



I ONVERT PICTURE INTO CHARACTER SCREEN converts 

the picture currently in memory into a character screen. 
With a monochrome picture, il will use its discretion to try 

chaui ler si reen. Willi .1 mult if ulour screen, il will look at 
the pattern set in the "CONVERTER COLOUR SCHEME'' 
option, and attempt to convert any pixel', hi that colour to 
the colout specified in this option. Note, therefore, that Ihe 
same amouril ol colours are nol so readily available on a 

that Ihe hiies screen can contain up to 1,000 different 8x8 



n 2%, , 






DES" 



.if IK i 



+50002 
+S03EA 
+$0402 



Reload address (not 
applicable if loaded through 
kern a I LOAD routine! 

S03EB Screen character data 

$001 8 Unused 

S03E8 Colour data 

to be transferred to SD800 

$001 8 Unused 

End of file 



IOAD CHARACTER SET and SAVE CHARACTER SET allow 
you to save and load character -el- to and from drive ii. 1 he 
reload address saved with the file is $2800. The file format 

POSITION LENGTH DESCRIPTK IN 

+$0000 50002 bytes Reload address (not 

applicable if loaded 
+50002 $0008 Data for character $00 



CONVERT CHARACTER SCREEN INTO PICTURE does the 
opposite conversion - lakes a screen of characters and 
a picture. Useful far amending logos 



+$07F2 $0008 Data for character $FE 

(character 254) 

+$07FA $0008 Data for character SFF 

(character 255) 

+$0802 - End of tile 

SHOW SCREEN AND CHARACTER SET displays the 

screen and character set currently held in memoiv. The 
same keys can be used here as in ihe "SHOW PICTURE" 



/ill print an "®" prompt, and at this 
point, standard CBM-Dt IS commands (as summarised on 
page 51 of the VC 1541 user's guide) can be entered, and 
the response will In' displayed. Il a ■'$" is entered, it will not 
be sent to the command i ha unci (whit h would cause the 
response "31.SYNTAX ERROR,00,00") but will display ihe 
directory. 

CONVERTER COIOUR SCHEME displays all the sixteen 

available colours, alone; with tile current li.n kground and 
mult it olocirs. I'ressini; the uumlrers a.^oc cited with Ihe 16 
colours will alter the way in which pixels of that colour, 
when met, are dealt with. The 128 mode, when enabled, 
will blank the screen and enable 2MHz mode during 
conversion; when disabled, it will show the process of 
conversion as it happens, but he warned - the colours 
shown during this conversion are not accurate. Use Ihe 
"SHOW SCREEN AND CHARACTER SET" option from the 
menu to check the colours. 



EXIT PROGRAM will return to CBM BASIC. To 
program, type SVS 3698. After this procedure (or 
reset) a small seclion of the picture will be corrupt 

Finally, enjoy this program. If you have 
queries, or suggestions, tar extra picture 

me through the magazine. 
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The program originally published in SEPTEMBER 1990 gets a boost 



•J WARRINER 



5EP1 tMBER, I have ma 
which make the ptogt 
The main difference 
COMPILER/DESIGNER 
(See below] 



as first published I ^sl 
le one ot two modifications 
m that much better to use. 
are within the SCREEN 
BASIC COMPILER section 



repeated, in which c 



to be done, and, the byte 



after 



of 



SCREEN COMPILER (address 52000-52775 
This program copies ihe current lo-re 



holds the chara 

More than one bit may he set al a lime 

then this is ihe lasl byte and 



colour mode being used and restt 

The compiled code uses ten zero page 
from lfj5 to 174 inclusive. To compile 
prinl Ihe screen, then sys 52000, AD: w 
the address at which the code is to be 
end addi 



. To n 



e the 



mply ■ 
red a 



The 

data, but is compressed according 
method. The program scare hes from the 5la 
screen memory until ihe first character \ 
not a SPACE (#32) is found, this is the sta 
screen. It then searches from the end of the 
backwards, in the same way and marks this- as the 
end of the screen. The screen data is then read in, 
compressed and stored. When ihi 




,the dat 



then t 



3 vide. 



thi 



nlerpreted as follo\ 
I the data value is less than I2H ihen it is 
with a variable (REVFLAG), which detern 
everse video is on or off, and stored to the 
colour variable (CURCOL) is st 
nding colour memory. 



If the dat 



ulue (CURCOL) 

f bit 5 is set then REVFLAG is flipped. I.e. reverse 

in becomes reverse off and vice-versa 

f bit Ci is set then there are a number of characters 



SCREEN COMPILER/DESIGNER 
+ BASIC COMPILER 

Address 16384 - 29798. The main change is the 
ability to now compile BASIC code as well as 
machine code from wirhin the program, the Basic 
code may be in the form of a single subroutine to 
re-create the designed screen, or, a series of 
subroutines for differenl screens, or, subroutines 
appended on to ihe end of existing Basic programs. 



When the 



,- opH,, 



selected from the 



ted then becomes 



ON THE DISK 



□ the choice you have 



will tie immediately taken 
ust made. If you wish to be 
s code choice again either 



and this is the firs, basic screen and no basic 
program has heen loaded then you will be 
prompted tor a line number, this will be the first 
line of the program the line number must be in the 
range - 60000. When the code has been 


RETURN- will print (he b 
Any COLOUR key will 

F7 - reverses all of the cha 
RUNSTOP ■ will print the 
CLR - clears the block ant 


more screens and append them tn each other. The 








loaded a basic program into memory then you will 
be asked if you wish to create a New program or to 
Append the code onto the existing program. New 


1J niiy'icli n-fftfr 



fill the block with that 



I prompt you 
Append will either, use the next li 
appending to a compiled program, 
line number 50000 if appending 
program, in both 
displayed. You may append as many subroul 
you like to the programs until the memory 
(highest address 163841. When 




In the designer you may type in characters and 


copycolour mm 


e the charac 


er is the cc 


change colours in the normal way, but in addition 
the function keys will give the following effects. 


colour is the ba 
last, selected, c 


'■kground col 


/:,?„* 


F1 -Centre text on cursor line. 


CTRL+F7 - Pain 


with curso 


colour. In 


F2 -Clear cursor line. 






y S ke e y en olh 


LOGO + F1 - Undo last clear screen or function key. 






CTRL + F1 - Enter block mode. In block mode you 




s this mode- 




must follow the following sequence. 


LOCO+F7 - Dr 

mode the cha 


st W "wh < i el- 


is under 


Move cursor to upper left corner of block and 


when the mode 


ls^ selected i 


lour isde 


press RETURN. 


moves over the 


screen, the c 



-ON THE DISK 



Forcecoli:iLir/t.fi|jyci: 



Kit ih 

1 scree 


desif 


or 


press RU 
SHIFT-fRL 

HELP 


STOP to 
NSTOP 1 


STOP 


call 

d hel| 


P 


the desig 


er help 
;nu any 



compiled you have the option to save the code in 

which case you will be prompted for a filename, 
jrn to Code may be compiled and recalled from under 
all up the I/O area and under the Roms, but, only code 

under the Basic Rom (40960-491 51) may be saved. 

The prograr 
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Hi W~** 




[screen 


Address 


Charsel 




1024 








20-18 


3072 


2048 


4096 


5128 


U.C 


6144 


71G8 


L .C 


3132 


M216 


8192 


102-40 


11264 


HI 7 4H 


122 B 8 


13312 


12288 


| 143 3 G 


153GB 


14336 









RECALL SCREEN 

screen into the designer, also, all of the vid 
parameters are read from this code. If no code 
found at Ihe address you specify then you will bi 
asked if you wish to search for cod< 
then the program will search from that addre 
until valid compiler code is found which is thi 
loaded into the designer, you may then exit 



do 



LOAD/DIRECTORY 






addre 



:o view the disk 
a not allowed to 
in the program 



VIDEO PARAMETERS 



pace. When code is loaded the 
and end addresses are displayed, and, if the code 
is a compiler screen it is loaded into the designer 
and a red asterisk (*) is displayed to inform you 
this has happened. 



On this screen you may select-the video bank, 

screen address, character set pointer, colour mode QUIT 

and colours used by the designer and compiled 

code. Vou may also view the selected character Reset computer. Re-enter progra 

set. Certain addresses are not available as they 

used by the program. RUNSTOP to return to n 



n The programs on the disk are "designer v2" which 
is a loader for the main program which is "scad". 



COMPILE SCREEN 

On this screen you will be prompted 
to enter the address at which you 
want the designer screen code to be 
compiled, if you have previously 
compiled a screen you will be 
ted of the next available 



addre 



s blocks of code, 



program, ihis is not a problem as yol 
can compile the code to a differen 
address and then use the separau 




FEATURE- 



ART OIM 



64 



The proven and profound plei 



s of paint package po< 



As as artist and a great lover of all things 'natural', I 
was, as you can well imagine, rather disconcerted, 
when a friend eagerly suggested that I try my hand at 
using 'The Advanced Art Studio' Graphic/Paint 

Package, for the Commodore 1)4 Computer. 

"You'll love it", my buddy assured me, with an 

convinced. Fur up until now, I had believed that 
Computers and the World of Art were completely 
incompatible. In fact, for me, they were simply a 
contradiction in terms', ralher like trying to mix oil 
with water! And anyway, apart from this 'major' 
criticism, I was used to having al my disposal vast 
arrays of different colours and textures of a more 
traditional nature, and my mind simply boggled at 
the very thought of having to work with such a 
complicated medium thai was so 'technical and 
alien' to all that I knew. 



THE TWILIGHT ZONE 

However, not being a stick-in-the-mud, fainthearted, 
or one to dismi^ something before 1 had really Rivnn 
it a lair 'crack of the whip', I threw caution to the 
wind, and apprehensively embarked upon the 
unfamiliar, and, what I thought would lurn out to be, 
an arduous journey. HOW WRONG ONE CAN BE! 
For after being shown to the cockpit, supplied with a 
steaming cup of coffee, and then briefed with a few 
simple and helpful instructions, I began my 
enchanted journey into the 'twilight zone'. 



two lines of the screen. I later learn: rhai these lines 
did not have to be wasieo nut could. >ri facl -nil he 
used by scrolling the si reer to reveal ihen. 

By now, I was compleiil> enthralled and thoroughly 
enjoying myself, following the simple instructions, 
and waiting expectan'ly lor further development 



MEGALOMANIA TAKES OVER 

iy profound pleasuri 



nple to use, I found I could, by means of this 
lanical rodent', select and click onto any option 
desired, which then facilitated a pull-down 
ienu window with additional options for that 
ular function. 



parti 



, Fill, 



The 11 main options (namely. Print, Colours, 
Paint, Text, Undo, File, Windows, Magnify, Shapes 
and Misc), were, I felt, on the whole practical and 
very versatile. Choice of colour could be selected 
(would you believe it;} from the colour menu, 
althiuiL'.h I must admit I was rather disappointed thai 
there were not more colours to choose from (there 
are 16 in all, ihe usual C64 standard colour set). 



HOW I BECAME A SECRET 
AGENT 

right bution+on 



>ugh! I then 



:o hold down the 

il I switched a 

taded the program from the disl 

it for tv 



ir thre 



sfor i 



Th 



rd typed in, I then watched with 

immediately a Double Menu Bar.twith 

menu options, appeared like magic upon the top 



STEVE 'INTERESTING' DAVIS 

age is in i 
lely, this d. 



jrs p 



! Instructions Ihen appeared upon 
Ihe screen asking me to find page 20 in the user 
manual, and to type, in the space provided, the 9th 
word on the 6th line (this was an exciting momenl for 
me, because I felt as if I were a Secret Agent breaking 
into National Security). 



, thi 



is, though, t 

loured mode. 

parate colour 

rcter space, which then gives three 

us a background colour. Prelly 
Although I was able to draw graphics 
different sets of ink colours, I found lhat 
1, if one set happened to overwrite 
l this could lead to a clash of colour 
instances, the 



pnorily. However, in certain circi 
overall picture could be enhanced, I 
Interesting' Davis blurred effect to si 
Nevertheless, these are only minor quibbles, for then 
were so many 'things' for me to do, I almost forgot ti 
drink my coffee, and believe me, that is mos 
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FEELING SHAPELY 
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a window 
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Shape' mood, 
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then 


be 
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with rolatio 


n, or 


my Shapes Men 


J. 1 found 1 c 


ould eas 


ly 
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IK 


if so 


des 








hi lines (single o 


connectedl, 


Reclangl 




during tht 


crea 


on 


of your p 


ctur 


, you are able to 


ircles (two type 


), Rays, and 


could ev 




recall (he 




and 




e th 


em anywher 


you 


dividual Points. 


These option 


having 




like withi 








Wh 








mode which co 


Id be either s 


witched 





















The shapes could be filled with colour e 
patterned, and speaking of patterned, I 
mention, that even these can he edlte 



PEN, BRUSH, AND SPRAY 
THOSE BLUES AWAY 

ourse you don't need to use the shapes, you 



adjus 


able no 


zzle for i 


tens 




forfi 


e to den 


sc sprayii 


'<: u 


ingse 


diffe 




urs each 




gives 






es of art 


rom 


subtl 


inten 


e starry 


light-time 


skyc 


isplay 


Thert 


is also 


a range o 


'pe 


s' ava 


be u 


ed for f 


ee-hand draw 


ng an 


The 


ange is 




uple 


of pi 


abou 




eight, ar 


d ar 


gled 


Marvellous si 


ffl 







THANK GOD FOR TINY 
RODENTS! 

:e.id of the 



ny "cheezee lovin' friend", 
encils, pens, brushes, crayoi 
y, at first, very daunting. But 
■I the feel of i" 



ifter ■ 



, I 



■(■-definable brushes. 



villi „ 



iriety of pens ano 



USE A RUBBER! 

lated rubber, , 



So there 
eat.on do, 
Denied. 



vith 



BEYOND THE FUTURE 



- to All in all, my pre-conceiyed. ignorant prejudic 

concerning the Computer and the World of Art, ha 

beer totally shattered. I can now see the limitlt 

< an possibilities of imaginings yet ni come. For this 

'"g. believe, is the dawn ol the .i^' t>> cornpulin.i;. and I 

s to oll ly limits there are, are those within the mind. Ai 

'itsp now, with the advent of 16 and .12-bit machines, li 

the Amiga, the Atari, and the PCs, plus the increasi 

clarity of definiiion and the vast mega-million ran 



MY WORD! WOT A BIGGA 
PICTURE! 

Any part of the screen can be magnified 2, 4, or e 
8 times, with or wilhoi.it .1 grid overlay, to enable 
10 produce extremely fine detail, such as eyes, r 
and mouth areas of a face, which, when redu 
back to normal si?e, occupy only a small sectio 
the screen. 

In addition to all of this, is the added advantag 



PORTABLE WINDOWS 

The Window's option is excellent. Here you i 



ph. 



LOADS 'N' LOADSA FUN 



feel s 



> thai \ 






nd Vidcom 64', just I 
ly have got nothing t< 

li'II have loads and lo 
on end! 



iced thai inside each of us lies 
the potential lo become a budding RENOIR, 
CONSTABLE REMBRANDT or even DALI. 

The cover picture of this month's magazine serves as 
a good Illustration of what can be achieved. The 
world's your whelk! 
HAPPV DOODLING. 



REVIEW 



EASY WORKING 
PROGRAMS 

A 3 in 1 office package gets a viewing ADRIAN MILLETT 



In this day and age, a review of a set of LOAD"EB V",8,1 <RETURN> SYS2304 <RETURN> 

WORDPROCES.SOU SI'kfADSHEET and DATABASE EW Filer 

programs for the 64 is unlikely to excite the average LOAD~EP*\8,1 <RETURN> SYS2304 <RETURN> 

magazine reader. Nevertheless, if the price weighs in at EW Planner 

5p under under 20 quid, you may he induced to take a 



THE PACKAGE 



EASY WORKING WRITER 

glance, I was quite impressed with EW.WRITER. 
After selecting 'EDIT' from the main pull-down menu, I 
The packages are called "EASY WORKING WRITER", was able to enter a short letter with a few seconds work. 
"EASY WORKING PLANNER" and "EA5Y WORKING The editor behaved exactly as you Would logically expect 
FILER", they are from an American publisher called if to, with the usual selection of cursor controls, word 
SPINNAKER SOFTWARE CORP. Your hard earned cash wrapping within paragraphs and so on. Further assorted 
buys you 2 double sided disks, and not much else! You function and control keys provide extended cursor 
have to print the manual for these packages on your own movement by word 

printer by running a program called "MANUAL". To be page and a healthy sulci. Hon of blot k delete, move and 
fair, I can understand why this is done, since 19.95 does save functions. The Fl key produces a pull down menu 
not allow much margin to cover a vast quantity of printed which allows you to inscrl a prim formal command lie; 
documentation. This idea seems to be getting more BOLD. UNDERLINE, NI.Q. ll.lSTIFY and HEADER) at any 
common these days, and I personally don'l mind as long point in your document. You can also select options to 
as the quality of the manual is good. search or "search and replace" test, and there is a text 

preview facility, so you can see what the final printoul 
will look like without wasting paper. The spelling 
checker built into this package is neat and easy to use, 
although fairly basic. When it finds a word it doesn't 
know it simply asks you to edit the word in queslion, 
without trying lo ..dually suggest the proper spelling as 
some olhei word processors do. 
Once your text is in order you can, of course, save it to 



MINOR PROBLEM 



However, when I came lo actually Irving to run those 
packages, I hit ,1 serious problem. They would not load! I 
should expand on that:- LOAO"'",8,l should invoke a 
1541 TURBO-LOADER and run the software, but it 

simply refused to do so on my standard CI 26 fin h4 disk. The EW range of packages an acta an extension 10 

mode) and 1541 setup. I have figured oui an alternative the name of your file. The extension for a word 

loading procedure, but that is not the point. 1541 lurbo processing dot uruent being ".I IS T ' I l a elient idea, 

loaders are notoriously unreliable, and many people own borrowed from IHM-MSDOS. is , I d ■■ - h' !:■ ,ui. lo 

drives like the 1570, 1571 and others that are even more manage your files efficiently, fo re-faad 9 text :i e, you 

problematic in this regard. In my view software houses can sulci t directory and use ihe cursor Keys lo choose the 

should ALWAYS provide an alternative non-lurho method desired file - this is always a good feature, 

of loading their programs. 1 generally don't have A good range of printer options are provided. You can 

problems with turbo-loaders, 50 I suspect this problem setup the primer device number and lype, and define 

mighl be related to differences between American and exactly what codes are needed loi BOLD NLQ and other 

English CM's. Hero are the alternative loading methods; printer modes. Unfortunately, the old user-port type 
printer interfaces are nol i atered lor. fexl may be printed 

LOAD"EW",8,l <RETURN> SYS2304 <RETURN> for direct, printed lo a rile or merged with another file [from, 

EW Writer say, EW FILER) and then printed. There are further 



REVIEW 



options to set !).'i;;i' li.*n;.:ih ami In pause alter e.n h page 
ior sheet-fed printers. 

Unfortunately EW WRITER does have a problem, in the 
shape of a bug! When the cursor is at the end of a 
paragraph and you use the delete key to erase characters 
to the left, the cursor sometimes "catches" the character 
without actually erasing it. This very annoying 



I, ,. 4 ,,.. 



othei 



lable 



EASY WORKING FILER 

EW FILER is a good example of one of those cai 
type databases nut hi rig revolutionary, but it does 
As with EW WRITER, I found I was able to kno 
simple database wilhoul having to refer to Ihe ma 

NEW DATABASE' optio 



like these. EW PLANNER provides quite a large 
-prearHieel lor you lo work on, with 250 tows by 25(1 
columns 01 data cells. In keeping wilh Ir.idilion, the cells 
are labelled from Al {top left] to IP250 (bottom right), 
and each cell can contain either test (in quotes), 
numerical data or mathematical formulae that perform 
calculations based on the contents of other cells. The 
usual range ni m.ilhematk al operators are provided for 
calculations, together wilh .1 selection 01 functions that 
can calculate the SUM, AVERAGE, MINIMUM or 
MAXIMUM of a range of cells. You are able to move the 
cursor ireely from cell to cell, and enter or edit data at 
location. A range of menu options are provided f< 



■adshet 



LOADING 



, oper 



mg 



ind PRINTING 
r> Ihe 



; EW 






if these 



ield 
ields a 



whic h is the principle one you intend to use 
ising data at a later stage, A field can be 
s ALPHANUMERIC, NUMERIC or DATA, 
ffiean form!) with further controls on 
is CENTERED, LEFT/RIGHT JUSTIFIED, 



WRITER 

work-sheets in a special universal "DIF" file format that 

can be used wilh ollici sp rear Wheel programs, a sort of 

VHS standard of the spreadsheet world. 

I did find a small quirk when trying 10 print a simplt 



(MM-DD-Yr Am 
whether ihe field 
POUNDS/PENCE 

field. Surprisingly thi 
only 25 characters, so that a large rield like an address 
would need 10 be sub-divided into smaller fields like 
ROAD, TOWN, etc. The maximum combined size of all 
ihe fields put together is onlv 2iii) characters per record, 
with a maximum of only 10 fields, so I'm afraid lhar 
cross-reference index of WAR and PEACE you were 
planning is righi out. Once the database has been 
specified, the program kiudk cho< ks the amount of free 



?adsheel 

eaiMrcrt -a 



I had s 



1 for 



I purpo, 



. The 



alrul.il 



n fit 



; the n 
1 the disl 



You n 



After the file ha" been created, vou can start FNTFRINC 
EDITING, SEARCHING for and PRINTING data. The 
SEARCH facilily for Vlt-WINC. or PRINTING data looks 
quite good on the face oi it. PATTERN MATCHING, like 
in DOS, can be used when searching for ALPHA fields, 
and i omparison operators ( <,=,> ) can be spei ineil as 
well. For instance you should be able to search for all 
records whose name lield begins with 'A' ( =A* ) and 
wilh an amount field of aver ten quid ( >=T0.t)0 ). In 
practice, Ihe man hing fur numeric amount field- doesn't 
seem to work! In the previous example, the search was 
yielding amounts BELOW 
experimenting on. So am 
through the net I'm afraid. 
When prinling, you are given ejuile a bit of flexibility in 
the way the data is formatted. Fields i an be positioned 
almost anywhere, with as many records down the page 
as you wish. This flexibility is handv ten printing on 
things like I rat lor- leer I mailing labels, lh.il oireu r nine 111 
a variety of sizes, 

EASY WORKING PLANNER 



for goods, with 
Descriptions 01 items running down the left hand side, a 
value lor e.n li item down the right and a grand total at 
the bottom of the right hand column. Now when you 
have a text field larger than the normal cell width the 
usual practice is to allow the text to overlay cells to the 
right of the field, which you should allow (or by leaving 
some blank cells. In my example the desr riplion column 
was usually much larger than the normal cell width of 8 
characters. Wilh EW PLANNER I found that this worked 
fine on the screen, but when printed these large fields 
pushed over columns to (he right, with the result that the 
"TOTALS" column didn't line up. Fortunately there is an 
option to change the width of all cells, so I was able to 
get round this problem in my example by setting an 
appropriate cell size. 

IN CONCLUSION 

The basic idea behind the "EASY WORKING.." programs 

is good:- someone has sal down and tried to design a sel 
nf programs that share a consistent user interface. The 
pull down menu system is well designed and easy to use, 
and many commands and control keys are common to 
all of the programs. I generally found I could start using 
them without referem e to ihe manuals at all, and there is 
plenty oi LunMXMemMvc help for when you gel stuck. 
the ma nil .|, , ■. 1 1 r ■ I . ,ooi|. providing the im essan 

To be honest, I experl lo tied the odd bug (or "feature" as 
software publishers call them these clays!) in any 
commercial package, particularly in packages for the 
Cti4. However, most of the problems I found here were 
not very deeply buried, and really should have been 
found if someone had tested Ihe par kages out properly. 
It's a great shame to see such promising software spoilt 
by a few simple bugs. 

PROGRAM: EASY WORKING WRITER 

SUPPLIER: F.S.S.L. .Vr.v.i.n. Kbi th\ Dviiord Road, 

Pershore, WORCS 
PRICE: 19.95 (Disk Only) 



REVIEW- 



UDQ SYSJEM.2 

A comprehensive graphics package for program designers 



UDG SYSTEM. 2 is a very sophisticated and 




- 




extremely powerful character editor and screen 
designer. It has many novel features and is very 
user friendly making it the perfect application tool 
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beginner or a professional. 


usual options 
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Scroll. Invert, 
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nost unusual, 
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3. MAPEDIT. 


Selecting chars 
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4. DISK/TAPE OPS. 


move the poi 


ter around the cha 


icter set and 




'grab' the cha 
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pressing fire. 




then move tht 
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The screen is divided into four distinct areas, or 


which of the 


n^hhh^hlVks vu 




windows. Window 1. is where the character set 


and copy the < 


haracteW*it*JAmils 


the pointer is 


currently being worked upon is situated using a 




the ch^tctej^et. t 




32X8 viewing area. Next to this is window 2. an 




nu wiiprmpu&wi 2X 


i view of the 


8X8 area which is termed as ICONMENU. This 




er under (he pointer, ind the status 


being ih<- main one of the Iwo. Below these two 
areas is window 3., a command/stalus line (40X1 ), 


line gives you 


"formation such as i 


e ASCII value 


might be holding, and etc. When you move the 


and below this is window 4. a 40X16 main editing 


pointer into t 


e edit window il c 
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he IconMenu 
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2X2 view ol the ctl 
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and housekeeping, the whole of the utility uses the 










Changing the 


nk colour whilst ed 


:ing is ralher 


function keys F1/F7 (Keys can be used instead of 
the joystick, and sometimes I found this lo be very 


neat loo. Simp 
icon within t 


/ strike Ihe function 


*y F7 and the 




ow display a 




coloured tile. Up/down the joystick will cycle the 
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;|y delivered 
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I found that be 
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characters at 
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a brick, or a panel, or i 



with which to fill the border around the map are.i. 
Again, it" you have filled (he map with blanfcs, a 
border pattern can help to identify the edges of the 



next, doing 


small edil on that i 


ne and Ihen 


map, although the status line does show you the 


having to cal 










yo^inr^WJJ^ijn 1 1 1 


e saving too. 
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window. Th 
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ility to help 
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to be a 255x160 character oblong, starling al 








address $4000. 



CHARSET MODE 
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aight-forward use of the optio 
iul more intricate and clever designs 
ichieved using methods such as this. 



MAPEDIT MODE 

MAPEDIT mode is where you can design your 

created. The edit window now becomes the mac 

edit window, although it has been reduced by one 



There is also a useful option called SNAPSHOT, 
this allows you to select an area (up to Ski, and 
deposit it elsewhere within your map. this ^ very 
useful to use where you may have several repeated 
graphic blocks, or simply for filling large areas of 
the map with the same characters). 



VIEWMAP MODE 

VIEWMAP enables you to view the entire map 
using the standard screen (40X251. If the map is 
larger than the screen, then a fasl eight-way si roll 
is activated from when you use the joystick. 

DISK/TAPE OPS MODE 

This mode is where i/o housekeeping is handled. 
Full save/load facility of character sets and maps, 
and for the disk user, all disk commands can he 
executed from a hi-lite bar pull down menu. The 
disk directory is loaded into tree memory space 
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backwards or forwards through it. 
The documentation which comes with the package 
■y option anil aspect whit h 
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an after thought, I wonder it till 
ually be an upgrade to UDC SYSTEM.3 '.'.'. 
PROGRAM: UDG SYSTEM. 2 
SUPPLIERS: ESP SOFTWARE, 26 RIDGEWAY, 
BERKFiAMSTED, HERTS, HP2 4LD 
TELEPHONE: 0442 86631 
PRICE: 12.95 (Disk Only) 
RELEASE DATE: 1st |UNE 1991 
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The CDU mailbags get 

bigger and bigger - |ASON 

FINCH wades through 

them 



This i 



ehave 



v your 






y thrc 



if letter 



fourteen queries ranging Iruui questions alinul slarling 
oul tin the CG4 lo ones about specific peripheral 
problems ami -pec i.il lealures oi the C1JH. You will also 
find the new UPDATE section near the end that keeps 

you puslecl (HI anv developmmts n-g.i riling past queries. 
and of course the TIP OF THE MONTH is here as well. 

Hopefully then? will he something ('■■" everybody ,ind so 
without further fuss, lets gel the show on the road. 



FOR YOUR EYES ONLY 



and will have not produced an error 
because the code was not loaded to the correct area at 
49152. Then, when you typed SYS 49152 lo activate 
Secure, you will have activated the Encrypter code that 
was still in the memory. To enable you to use ihe 
programs properly you should load the ENCRYPTF.R.SY5 
program and then when the READY prompt reappears 
you should either type NEW to reset the pointers oi 
enter SYSM7 IH lo cold start the computer which also 
resets the pointers. Neither oi these factors will wipe the 
encryption program nut. So then you can load the 
BASIC program followed by SY549152. The same 
procedure should be done when loading Secure 
NEW or SYS64718 after loading the code with the ,8, 
suffix. 



s 



ll ' ith. ,1 ii that I want encrypted. 
I ■ td i "".■ i program irom Ihe disk. I 
itin then I rttusl load the program that I 
I, I do. What?? I see the message "Enter 
n the program ENCRYPTER. I follow the 
d now the program Is encrypted but not 



=11 the truth because I 



Peler Wtschhoff, The Netherlands. 

Dear Peter, 

I am quite confused a; 
can't work out whal you did in between loading 
Encrypter and Secure. Unfortunately you don'l tell me 
whether you reset the machine or just did a 
STUP'RE STORE combination. I will however endeavour 
lo tell you why whal happened did happen and then to 
(ell you what you should do. First of all, the reason lor the 
original error is due basically to pointers being changed 
due to the load address ol the machine cork'. When you 
loaded Secure you musl have fotgotten ihe ,8,1 suffix 
after having reset oi something wiiirli will have resulted 
in Secure being loaded to the normal address for BASIC 
programs. Your other BASIC program will have 



128 SPECIFICS 

Dear CDU, 

As CDU is the only Commodore magazine here in 
Greece with serious articles, it is the only one that 
could provide someone lo answer my following 
questions, I hope you are able to do so. Firstly, in 
multii oloui graphii mode, two ol the colours are kept 
in locations SlCOtl-Sl FFF. Where is Ihe third colour 
kepi? Secondly, where are the data lot colour and 
characters) for the 80-column screen kept! And how 
does Ihe memory map change when selecling the 80- 
column mode lit il changes!? It I want lo create my own 
character set, I have lo transfer ihe character set data 
irom ROM lo RAM. Which memory location do I have 
to update so thai the VIC-II reads the data from the new 
area? (for CM it is$D018butl don't think so for CI 281. 
Is this location ihe same when using HO-column mode! 
I suppose thai 80-column character set data is different 
from Ihe 40-column. Where is il all stored? Nest, how 
does Ihe POINTER function work? For example if I 
declare A=10, then POINTER (A) = 1026, bul this 
memory lot at inn doesn't seem lo help me find where A 
is slored. Also, which zero-page locations must I not 
change and which can I use lo store values? Could you 
lecuinrnend any bonks on ping ramming sound with 
assembly on ihe CI 28 and any books for begint 



Ling a 



■upls. All 
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Dear George, 

Phew - what a lot of questions! I don't mind of course 
for thiii is the reason thai I am here. Your first question is 
a very good one and one for which I have always 
wondered the answer myself! I won't pretend that I 
know the answer because I don't unfortunately. 
However, one of the boob mentioned later may be 
able to help you. The eighty column mode problems 
are very tricky. II is all controlled by the 8563 Video 
Chip, the VDC, a special chip in the 128 which can 
only be acces-ed through TWO locations. You send 
codes through one location and additional information 
for that code through the other. It is a very difficult 
concept to explain in this spate and so I won't altempl 
to do the impossible. On the disk you will find four 
programs for you, filed as PROB1 with alphabetic 
suffixes lie: PROB1A, PROB1B and so on!. Quickly 
though, the VDC is 16K's worth of informal ion and is 
laid out as follows: S(>(XH1-$U7KF is the screen memory 
map, $08t>0-$0FFF is basically the colour memory, 
S20(K.l-$.'iFFF is the character definition data. The two 
locations in the C I 2 it's memory Kir i onlrolling it all are 
SD600 and SD601 , There are a number of registers that 
you can access and by POKEing various values into 
SD600, followed by different ones to SD601 you can 
do such things as change the screen map, the character 
definitions and so on. It is all VERY complicated I assure 
you but the programs on the disk should demonstrate. 
The first two deal wilh redcrined characters, in 40 and 
80 column modes respectively, the third one deals with 
screen map manipulation in 80 column mode and the 
last is a complete BASIC program illustrating a few 
tricks that can lie obtained wilh the HO column screen 
and the VDC. Programs two and three are both BASIC 
programs lhat read in and run machine code. 
Everything is fully REMmed and disassemblies are 
provided in the programs where appropriate. I will 
perhaps supply an article on the VDC at a later date. 
Wilh forty column character sets, the equivalent address 
to 53272 is 2604 (decimal). If you put the characters at 
8192 onwards you must use POKE 2604,24. There is no 
equivalent for eighty columns - you just change ihe 
definitions. To use the POINTER function you must 
enter BANK1 before you PEEK the locations given by 
ihe function. If the value given is I 026 then the name is 
stored in lui.ni.ins 1024 and lu2. r . and the location is at 
1026, 1027 and 1028. The info is in the upper set oi 
64K within the 128. (ie: 1026 corresponds to SI 0402 
Page zero is used as follows: S00/SO1 are spetial IA < 
control registers. S02-SDc> arc used by BASIC and tin 
uperating system, $D7 is Ihe screen width flag, $D8 .- 
Ihe 40 column test/graphics mode flag, $DS is if... 
shadow register for the CHAREN bit of S01, SDA-SC? 
are used for windowing, screen editing and keyboa-d 
reading operations, and $FF is used by the BASK 
interpreter. Therefore the only free locations are $FA- 
$FE inclusive, although you may be able to use some ol 
the others if your machine code routine doesn't jump 
back to a BASIC program at all. Detailed memory maps 



can be found in the book "Commodore 1 28 Reference 
Guide for Programmers", written by David Heiserman 
and published by Howard W. Sams and Co, Ini , One 
reference book that I can recommend is called 
"Commodore 128 Assembly Language Programming" 
which devotes whole chapters to assembly language 
music, and a whole chapter to the 811-column display 
system. It is written by M.irk Andrews, also published by 
Howard W. Sams and Co., and Its ISBN is 0-672-22541- 
7. Another one is called "500 C128 Questions 
Answered" and is sold by FSSL in England. The address 
is Masons Ryde, Defford Road, Pershore, Worcs, WR10 
1AZ, I hope that I have been able io provide you with 
some information that you will find useful. As I say, look 
out for a suitable article. 



RADIO RELATED 

)earCDU, 

!ould I ask your help on iwu points! First til all, could 

Kpansion for a VIC20. I have jusl been given the VIC20 

,hi( h I wi^ii to use ,ii j I og Book leaving it on when in 
ie shack, and avoid the need to swap programs on the 
!64. The only source I have seen was DATEL but ihey no 
Dnger sell them. A used one would do which I am 
.illing ;o pay lor obviously. A ^uiljble program as well 
■ ould also lie veiv ai i cpt.iblc. Secondly. I have seen 
Terences lo the fad that the C64 cannot be used in 80- 
oliinin mi ale. What puzzles me is, if I his is so, how does 
ie Packet program DIGICOM ilernl'k program! so easily 
witch between eighly and forty columns? Thanks in 



>n, Co. Durham. 



Dear Ray, 

Before I answer vour query I ' 

of mine KEN MOTTLEY for asking me a while back lo 

change the program that he was using for a radio log 

book. Sim e lhat lime we have wiitlen many a letter with 

regards the updating n Ihe program. It is to him thai I 

owe the fact that I can answer the question knowing the 

basis of what you are asking. Wilhoul lhat knowledge I 

wouldn't have been able to give your letter a suitable 

•.'•Ac either The log book program lhai I have written is 

vowevei lor the C 64 and il you would like a copy of lhat 

i-en i shall send it to you free of charge when it Is 

i nmoMi'ly fin shut Also. ,i ml r:i iree advertising here - 
if there Is any company or orgamsalion that would be 
iniert'Slnl m di-i- n.iiiug i lulf-fealure Radio Log Book 
program on disk then please gel ■ touch. Now to your 
queries .at last!; I do no- know •■' a company lhat still 
sells the memoiy expansions for the computer that you 
mention However, I would have thought that at leasl 
one ol our reader-, will iiave oni i lal they are prepared 
to -ell to you for a reasonable rost. If thai is so then 
roulrt i-.il pe'son please wrile to the Techno Info 
headquarters ■ address il i 
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n mode is one that has arisen on a number of 
I is a simple fad that the C64 does NOT 

have a true eighty milium mode. With a bit 01 (lever 
programming you ran use the graphic hiim.i|.i st reen or 
the 64 to emulate an eighty column display though. 
Each character is made up of .1 grid 01 lour by eight bits. 
By doing thai, two < haracters can lie displayed in each 
normal one character zone. I must emphasise that it is 
only a graphical effect and a bit of neal coding lhal 

Produces eighty columns - it is all governed by the 
igh-resolution bitmap mode. 



Action Replay, The Final Cartridge 3 or '. 

or something similar that has a mad 

monitor and additional functions like 1 

words and defined function keys. I am not lookin 

cartridge lhat only "backs-up" software 

because I am on a fined income I cannot afford to pay 

the shop prices. Please could you publish my letter in the 

hope lhat one of your readers may be thinking of 

upgrading to another, thus allowing him to sell the one 

he has already to me at a lower price. I always read your 

column and think that it is very worthwhile. 1 hope you 

can find space for my request. 

Peter Appleby, Salisbury. 



SORTING SUPERFILE 

First may I mention a word of praise to the fourteen year 
old who is credited with writing the program SUPERFILE 
in your September 1989 issue. II handles beautifully, as 
does TEXTED which I am using to write this letter. 
However I have two problems with SUPERFILE. The first 
being the son section which worked when I checked ii 






1 the: 



the pro 



ocked up. The other is the printing of labels. It prints the 
whole label across the page instead or down it. My 
equipment consists of a Cfa4, a 1 54 I II disk drive and a 
STAR LCltIC primer. I trust that this info is sufficient for 
your needs to de-bug the program. 
Bill Tisdale, Coventry. 



Dear Bill, 

Unfortunately the program has been < ompiled by MINI- 
BLITZ and so it is virtually impossible lo debug. It is not 
the normal machine code that I know and love or the 
normal BASIC. It is a code all of its own and I am 
simply unable to list it or look at it in any way. I will 
send out a plea to Madhu Surendranalh, the author, to 
send me a copy of the program as It was before he 
compiled it. Ii he could send it to me al the Techno Info 
HQ then I will have a look for you. I am somewhat 
confused about the label priming though, because my 
STAR LC10C set-up prints them out fine, vertically 
down the page. Sorry that I can'l be of any help but 
compiled programs are not particularly easy to look at. 



CARTRIDGE WANTED 



Dear CPU, 



Mid that 



finds 



difficult to obtain hardware for the C64. 
visited us in England for a fortnight and he liked n 
Super Snapshot cartridge, but unfortunately it nev 
dawned on either of us to order him one whilst he w 
here. As a gift to him I would like to buy a cartridge Ii 




TRACKER BALLS 

My first problem is thai I Ixiught WordWriter 3 from FSSL. 
After I pnnl out a document, the tractor feed < onlinues to feed 
paper and only stops when a blank sheet has been pushed 
out. this means thai I lose a sheet with every document. The 
primer I am using is ,1 STAR LCIOC My next problem is with 
,1 MARCONI Tracker Ball. I bought this second hand with no 
software and no paperwork. It is the RB2/PC-3. I tried it in 
both ports using CDU Paint and all I got was a random 
pointer. Turning llu- hall left could |usl as well send Ihe poinler 
up. I wrote to Mart oni anil they were unable lo help me and 
referred me lo where I bought ii. This I was unable to do. A 
friend has one for the BBC but it appears that my one has an 
extra board in it so it is not comparable. 
T.Eley, London. 



Dear Mr, E ley, 

I cannot suggest anything for you to do with respect to 
your first problem as it would mean altering the 
software. Could you nol switch the primer offline when 
it has finished printing what you wanl. Then switch Ihe 
printer off and the program may go back to its editting 
mode or something. I do not know because I do not 
have the software. Sorry. The problem with the Tracker 
Ball is probably not due to incompalibility because if it 
was, I presume Marconi would have been able to say 
^iraighl oil' (hat il wasn't compatible with Commodores. 
The problem is that you need to use it wilh a piece of 
software lhal allows the input to be controlled by a 
tracker ball. The input from them is not the same as a 
joystick and so CDU Paint would nol know what to do. 
It would lx> ihe same effect as trying to use a standard 
proportional mouse 10 control a shoot-em-up game. The 
input received by the computer from the mouse would 
be so vastly different from what it expects and so 
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nothing would be done. You need to find a piece of 
software that is compatible with a tracker ball and 
unfortunately I don't know of any. 



1520 EQUIPMENT 



Could you please tell me where I can get hold ol a lead 
that will enable me to conned my CI 28 to my Scart TV. I 
am no! able lu gel oul of ihe house very often and my 
searches over Ihe telephone have nol been al all fruitful. 
A few years ago I was given a CRM I SJI) prinlct/ploiter 
but the pens have now tun out, as has my supply of 
paper. Il seems a shame to have this nifty little piece ol 
equipment lying dormant. Can you also please tell me 
from where I can obtain pens and paper (or the plotter 
because it is old and my local computer shop rloi-.ni 
seem to have heard oi it! I would be most grateful j an y 
information (lull tra ui.n hi' able to supply. 
Wayne Jones, NotlinRham. 



Dear Wayne. 

There is ,1 company based lr Merseyslde that 1 can 
i '., ro ,-.'\; ipcoirmenti lo you 'i;r al diree pieces of 
equipment I have found thai :hf.y are one of the best 
so, mi. <:i genera haidware and what's more, their 
products a>e competitively priced whuh is an added 
bonus I hi y an- i tiled Meedmore Lid. the address 
in- -g _'H Farriers Way. Netherton. Merseyside, L30 4XL. 
Their telephone number siiil ,_'' .'.'02 and they 
stink a suitable lead and the pens and paper for the 
plotter i" question fhey also siotk a luige range d( 
pr ■ ti ' nbho-.s and oihe' leans ' hev ■ an- always been 
very helpr.il in the past and I won d suggest that you 
telephone them to check „p on the order numbers 
before you write. 



OearMr.Curtis, 

1 am glad that you have discovered the best serious 
magazine (or 64/128 owners and I hope you continue 
to enjov it. Rot I must dis.ippoinl you - the 1 570 and the 
1 571 ARE practically the same. (That's a sign tor people 
lo provide lists of striking differences!). The User's 
Guide, at least, is the same tut both peripherals usually. 
My 1571 '5 manual has "DISK DRIVE - 1570/71 User's 
Guide" clearly stated on the front. Perhaps your manual 
is different. The drive certainly isn't similar to the 1581, 
2031 or 4040 and so references to other drives don't 
matter. I would have liked you lo have told me what it 
was about the dtive that made you say they were totally 
different. I musl confess that I am not 100% familiar 
with the 1570, and that I am just going by the manual 
that I own and my other reference books. Sorry that I 
cannot satisfy yout curiosity completely. 



NIBBLER NOBBLED 



Sum 



it odd, 



thought. I rang DATEL ELECTRONICS 



sjlhhl, 



told (i 



illowed". I 

know of no legislation that could be invoked to ban the 
product thai would not apply equally to photocopiers or 
cassette recorders. Can you loll nio who imposed such a 
ban and under what law- 1 it is enforced? In< identally, I see 
that you are recommending GEOS to ]im Morris who was 
looking (or "fasler everything". GEOS is fun, but I'd never 
think of using il as a word-processor. Too much 
preparation involved. Try MINI OFFICE II! 
Brian Caukwell, Bancroft. 



1570 OR 1571? 



I read Techno Info with interest and hope that you or 
your readers can solve a small problem for me. Some 
time ago I bought a second-hand Commodore 1 570 disk 
drive which has seen much service with both Ch4s and 
my C128. With it came a 1571 users guide and the 
advice thjt "It's piacticalk Iho same so this will do". Al 
Ihe price I paid I'm not complaining, it's jusl that it very 
obviously isn't the same as a 1571. I have found 
references all through my lileralure lo Ihe 1541, 1551, 
1 581 , 203 1 and 4040 disk drives but never a mention of 
the 1 570. If you or any of your readers could salisly my 
curiosity, or provide mo with a topv of the users guide ii 
would be appreciated. Thanks, anil since I discovered 
your magazine last November it features lirmly on my 
monthly shopping list. 
S.T.Curtis, Bristol. 



Dear Brian, 

I put oul a few feelers for you and also talked lo a 
pleasant chap from DATEL. It would appear thai your 
nibbler has been banned, quite simply, under the 1988 
Copyright Act. It is illegal to manufacture, sell or even 
use anything whose primary or sole purpose is that of 
copying commercial soflware, or so it appears. The 
Burst Nibbler has no other function than to copy 
commercial soitwaie. Photocopiers are meant to be 
used perhaps for copying reporls and documents that 
you have produced yourself, such as Curriculum Vitae. 
Cassette recorders can be used to play cassettes. Thai is 
why things like Action Replay, DATEL's excellent 
cartridge, haven't been banned. They have other useful 
funciions outside thai of copying. I am nol a solicitor 
and so lhal is all I can say. I don't wish lo be drawn into 
a great legal debate eilher. Bui if any solicitors are 
reading this and know Ihe ev.nl grounds then, please, 
do tell. I recommended GEOS lo lim Morris because he 
wanted something lhal also had icons - Mini Office II 
doesn't really have lhat many. 
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NEW IDEAS 

DearCDU, 

I am seriously i onsidciiiit: .ili.n hinu, an Am);.;.! disk drive 
(o (he Comniurlinv fi-1 ,irnl writing a mil DOS for it, and 
(his is where you come in. I intend (o attach to the 
Expansion Port the fallowing chips: A 652b CIA located 
al SDEOO lo $DE0F, A 6526 CIA located al JDFOO to 
SDFOF and an FjK ROM chip located at $0000 to S1FFF. 
If you can supply a schematic diagram for [his circuit, or 
can give me the address (if someone who can, then I will 
tell everyone how wonderiul you are. Many thanks for 
accepting my pasl queries. 
Mark Carroll, Cornwall. 



don't gasp, please! The Dolphin DOS was expensive as 



STARTING OUT 

DearCDU, 

I am interested in learning how to program so tha 

make my own games. I have a C64 Light Far 

package. Any help in understanding machine 

would be most helpful and any other information o 

to program if you ( an please. 

Rick Salmon, Manchester. 



Dear Mark, 

An offer I can't refuse! I personally can't supply a 
schematic diagram because I was not blessed with such 
luxuries. I don't know if a Commodore User Croup 
would have one, but you could try ICPUG on 081 -346- 
0050 to see if they can supply one. Failing that, a plea! 
Could a very kind person please send us a diagram of 
the sort that Mark is alter, and I will pass it on to him. I 
wish you the best of luck with your project. 

FAST LOADERS 

Dear CDU, 

I am a 15 year old boy and I do not know too much 
about computers. Recently I bought a 1541 disk drill 
and was shocked at how long software took to load. Bu' I 
have beard about a 'last loader' - Dolphin DOS. I am not 
too sure what this does, please could ton explain cert a ■ 

software, do they til in the disk drive, do you experienc e 
problems loading certain software, where do you buy 
them Irom. can you til ihem youiself or does you drive 
have lo be senl off and how much does il cost??? I would 
be very grateful for any information supplied. 
Scott Smith, Doncaster. 



Dear Rick, 

This is really a difficult ihing for me to do. I 
explain in such a small space everylhing you need lo 
know about programming. Vou don'1 mentioned how 
well you grasp BASIC at the moment. Before you even 
attempt lo program in machine code you should make 
sure lhal you are fully conversenl with BASIC. Some 
people may not recommend the same to you bul I 
would. Also get as many books as possible on the 
subject - ihe Programmer's Reference Guide is a good 
start together wilh thir llj.-. jlnni; the lines of "Introducing 
BASIC". Your local library should have plenty of books 
on the subject. The key lo learning how to program is 
experimentation. And Ihe key to learning how lo 
ungear*" i- i-achine code is to look al how other 
neople do s n. pie things and experiment wilh their 
i ml nes I » in- ne Ihem and try to work out what each 
pari does t m afraid lhal I can't really provide any 
pinpointed advice on programming. It is a very general 
top < I just suggest lhal you keep reading CDU and 
(ink out 'e' the serious features on programming. One 
tailed Lxp oiing BASIC was featured a little while 
back. You may find that useful. 

MICRO-WHO? 



Dear Scott, 

There would be no point in my telling you all about 
Dolphin DOS because it is no longer widely available 
and you may have trouble finding il. A similar sort of 
thing lhal is available lodav is called "lil'iyDOS" and it 
can be purchased from FSSL [address under '128 
SPECIFICS'). It speeds disk access up by a factor oi 
around fifteen limes. It is supplied as two chips, one lo 
replace the Kern a I ROM in the computer, and the other 
lo replace the DOS ROM in the disk drive. It is a simple 
matter of replacing ihe two necessary chips with Ihe 
ones provided. You even gel some improved disk 
handling commands into ihe bargain. It is compatible 
wilh mosl olhet hardware and software and you fit it 
yourself, no need to part wilh your drive. The product 
for your computer and one disk drive cosls £59.95 bul 



I hope you can help me. I h 

please tell me what Microline's 

conlact Ihem. 

Mark Chilvers, Great Yarmouth. 



ve been having a few 
-BJA printer. Could you 
address is so thai I may 



Dear Mark. 

Searching through book.- ano asking around the CDU 
office has proved iota lv '..r l< no-one seems to have 
heard ni Micro int unfortunately; There seems to be 
Micro-everything apart Irom Muro line. Not even thai 
great e npetor. Paul I vs. has heard of them. I can only 
ask lhal it a reader knows where ihey are based now, if 
lhc\ ,irc .till in opei al ion. > oukl tliev please forward the 
address to us. 



LETTERS 



FORMATTING PROBLEMS 

Being very new to computers, my knowledge is vet 
limited. Bui I am enjoying tin-- i h.illrn.nf til uiideiMi'iiii'liii 
how computers work. I have a Cti4 with I ">4 I di-k liriv. 
I used your last formatter from volume 1, issue 2 I 
format a few disks. On the disk with the formatter we 
Menu Maker. The fast formatter I can do without bul Ih 
menu maker I found very useful. However, whil 
foiin.i'iiiy I forgot to change disks over and lormjtlod Ih 
ri --k in i). i. -lion. Could vou it'll me where I could gi 
hold ol J copy of Menu Maker or advise me o 
|irin;i,]n>minj.; my imn ii th.it is possible lor a novice! 
would be very grateful if you could help me. 
G.A.Tampling, Oxfordshire. 



Dear Mr.Tampling, 

I can't really provide any advice on prus;i.i minim; your 
own menu maker because il is a very com pi fit and 
involved task. Instead I shall send you through the post 
a copy of the disk that you formatted by mistake. How's 
that? Incidentally, everyone has done that in their 
computing career, I had a phase where I used my I 571 
to reformat disks. My brain just wouldn't accept the fact 
that il formats both sides of the disk if in 1 571 mode. 
Consequently I lost the flip side of about three disks 





PETERBOROUGH and concerns the SMOOTH 
SCROLL DEMO program from issue one of this 

For readers puzzled as lo altering the character in 

the moving background demo as I was, I suggest 
they alter line 29040 to read: 2«040 I'Okl 
40001, N: POKE 40003, N where 'N' is the 
character number they wish to use. Also, in lines 
20120, 20140 and 20395, if the spaces in 
between the words are deleted and replaced with 
cursor right control codes, the moving 
background moves between the words and 
improves the appearance slightly. 



Thanks for that David. Unfortunately, that is all 
we have time and srjacc for this month. If you 
have any general queries or have been 
experienced problems of any sort related to 
hardware or software then drop us a line at CDU 
TECHNO INFO, 11 COOK CLOSE, 
BROWNSOVER, RUGBY, WARWICKSHIRE, CV21 
1NG. That is also the address to which you 
should send your tips for Tip of the Month and 
your entries for tne Techno Info challenge 
detailed last month. Next month there will be 
some news about "Full Disk Jacket", the program 
by Mike Gregory that had a number of people 
asking about now lo make it compatible with a 
STAR LC10C printer. See yer then! 




Subscribe 
now ... 

And Save £8 



OR KICK YOURSELF FOR THE REST 
OF THE YEAR... 



We've gone mad and are offering you a once only opportunity of receiving 

Commodore Disk User's next twelve issues for the staggeringly low price of 

£25* if you live in the U.K. We will even post it to you free as well. 

Published monthly - 
COMMODORE DISK USER is (he answer to every Commodore computer owner's dream. The disk supplied with the 

m,i;;,i/ine contains ,i v.inciv oi ic.idy to use. L -.i u.1 1 (jiuliu (omputci pi 0551, mis 1 it j more lem;th\ lypini; in of listings. The 

scope of tlif proems is wide, v.iryinj: irom games to business software ,irul high -powered disk utilities and 1 he disk would 

retail lor at least .tit). DO it Ixius-hl independently. 

Of course, that isn't, ill. I"he magazine, besides containing full and comprehensive instructions lor usinj; the disk, is a 

complete compiler journal in ils own right, wilh news, reviews, programming, conipelilions and general interesl features. 

Don't Delay Respond Today 

PRIORITY ORDER FORM 



• my subscription In Commodore Disk Iser '.i ilh the issu 

I enclose a cheque/postal order for £ made payable to ALPHAVITE PUBLICATIONS LTD. 

or debit £ from my Access/ Visa Card No: 
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ON THE DISK 





[T ©^ 



Take the hassle out of producing colour tables SIMON COLLIS 



In the DECEMBER 1990 issue of CDU we gave you a place in the table you wish to view and pre 
COLOUR TABLE EDITOR. Unfortunately, we managed Once you do this, the table locks in that position 
to put the wrong program on the disk. We did in fact you press ' 
give you an incomplete vi 
apologies to everybody, . 






NOTE that the der 



. r.jgram. My To change any value In the table, you simply use I 

to SIMON COLLIS in + and - (plus and minus) keys Note thai Shifted i 

the same as - and Shifted ■ > ihe same .is t This 

Hue to the way that these key*, are programmed, a 
nstration files on the is also useful for people that only want to use n 
NOT compatible with key. (like me!) 



intfis disk for your enjoyment. 



ABOUT THE EDITOR 



ir table for an 
inlro sequence. Then I wondered whether the readers 
of CDU would be in the same position, noi wanting 
to reassemble the same program hundreds of times 
merely to test a colour table. 

I therefore set about writing this program, hearing in 
mind that people may want varying widths of raster 

LOAD AND GO 

The finished program allows the width of the raster 
bar, the BAR SIZE, to he altered easily, keys fl and 
Shifted B. The lenglh of the table can be altered as 
well using the keys T and Shifted T. The table will 
also scroll upwards when requested. This feature can 
be turned on and off using the S key. During editing, 
the table will scroll to the position in the table that 

find this a hindrance. In this case locate the cursor in 



DIFFERENT MODES 

There are two modes for viewing the full or edited 
table at the top of the screen. This first is the default 
mode, NUM, and displays the colours as numbers. 
The second is COL and displays the edit table as 
blacks of colour. In the NUM mode, the cursor is 
white whilst in the COL mode it is a star. You can 
alternate belween these two modes using the V key. 
Should you wish to clear out all of the table, simply 
( hange the current value in the table to the colour the 
table to and press CTRL C. CTRL T is the final option I 
should mention. The value under the cursor becomes 
that last value accessed in the table when CTRL T is 
pressed. 
Key H takes you to the HELP page and Fl lakes you 



the fill 



mode. 



i the 



, display a directory, use 
DOS commands etc. All the keys available are 
displayed on screen. 

Explaining .ill about COLOUR IABLE EDITOR could 
take the whole magazine, simply TRY DIFFERENT 
THINGS and see what happens. 

Vou can load COLOUR TABLE EDITOR simply by 
typing LOAD'coluur table editor", 8 and typing RUN 
or select it from the CDU menu. 



PROGRAMMING 




The following assembler instructions where 
originally published in CDU in (he MAY/JUNE 
1989 issue of CDU. We are reproducing them now 
so that any new readers to the marine can 
benefit from DAVE', assembler, also, it will 
compliment the series for newcomers lo the world 
of MACHINE CODE programming. On Ihe original 
6510+ assembler, the function for printing lo a 

correctly. The program on this months disk has 
this buy removed and the print function now 
works. Thanks DAVE. 



zharacters, the first of which musl be a tettei 
t can be any length (well, up to 250 char 
heoretically, but it is physically impossi 



COMMENTS 



with I'illli'p- 



:olon (;) o 



(dai 



ABOUT 6510+ 

This assembler is a valuable aid both for writing 
professional machine code programs and foi 
learning about programming. It is a three-pas; 
assembler which allows (he use of labels anc 
contains extra commands that speed the 
production of code by peimiitinj; nu-rging routine; 
from tape or disk, finding and changing given 

commands. Once the code is assembled, an in- 

modify the raw code. 

Before looking at this powerful programmirm tool. 
we'd like lo say thank you to COMPUNE-T for 
making this program available and a special thank 
you to Dave Weaver for writing such a beauiifully 
logical assembler. 



It features: 

Standard 6502 mnemonics and addressing modes. 

An advanced Pet-like, machine code monitor 
built in. 

. Enhanced screen editor, including FIND, 
CHANGE, MERGE and many more commands. 

User definable function keys. 
. Assembly fromtlisk. 

. Source-code comparability with Supersoft's 
popular MIKRO assembler. 



LABELS 

label is an alphanumeric string of upper 



Any text entered after a comment is not tokenised 
by the Basic interpreter. This has the unfortunate 
side effect that any PRINT commands used whilst 
using 6510+ will report errors if they contain a 
semi colon. This shouldn't cause too much of a 
problem. After all, who uses Basic? 



ASSEMBLER DIRECTIVES 

In addition to the standard 56 mnemonics, the 
assembler accepls certain other three-character 
commands during assembly, namely BYT, TXT, 
WOR, END, OUT, OFF, CHN, LNK and LIB. These 
operate as follows: 

BYT is used to reserve one byte o memory and 
load it with a value. BYT directives may contain a 
series of comma-separated byte values, which will 
be stored in consecutive memory locations. ASCII 
strings may be generated by enclosing the string in 
double quotes. 

BYT 2, 3 FRED 

BYT 'HELLO WORLD!' 

BYT 5+4, 'YES', 

All values must be single byte values, they must 

therefore be between and 255. 

TXT is included from MIKRO compatability. It is 

equivalent to the BYT instruction. 

WOR is used to reserve and initialise two byles of 

data at a time. Each value in a WOR command is 

considered to be a two-byte value (0-65535] and is 

stored in standard low-byte-first format. 



-PROGRAMMING 



EXPRESSIONS 



$34 and S12. 






END indicates the last line of source code. Any 






lines after an END directive will be ignored by the 


a single number ct 


uld be used. 


assembler during assembly. This is optional if it is 


or more numbers/la 


bles, each se 


the last line of ihe source code. 


a group of mathen 




OUT causes a listing ID be generated on the third 


Table ! . 




pass of an assembly from the line of the OUT 






command onwards. The listing is produced on the 






screen but if you would like a listing on a printer. 


TABLE 1 




enter OPEN4, 4:CMD4 before assembling ihe 






program. This redirects the screen output to the 


OP PURPOSE 


EXAMPLE 


printer. Please note that this is nut exactly the 


4- Addition 


10+4 


same as MIKRO's OU T command. 


- Subtraction 


$1a-11 


OFF turns off a listing (started with OUT) for the 


Multiplication 


%1010"13 


resl oi the asssembly. or until another OUT 


/ Division 


54/10 




% Mod (remaincl. 


1 54% 10 


CHN and INK arc equivalent commands lhal allow 


8, Bitwise AND 


b&i 


several source files to be 'chained' or 'linked' 


- Bitwise OR 


63 


logother. This command terminates assembly of the 


> Bil shift right 


1 4 


current tile, and loads in the specified file. There 


< Bit shift left 


% 10110 2 


are no restriction on ihe number of files lhat may 






be chained in this way. The last file in the chain 


The following unar 




must use an END command followed immediately 






by Ihe name of the first lile in the chain. In this 


OP PURPOSE 


EXAMPLE 


way the next pass can begin with the correel file! 


' take ASCII v.ilu 


'A 




< take low byte 


<si ^:i4 




> take high byle 


>sm4 



consists of one 

raled by one oi 



■ 'PARTI': 10 INC FRED 

20 RTS 

30 CHN 'PART2' 
! 'PART2': 10 FRED = 53280 

60 END 'PARTI' 



LIB allows you to insert 


source'eode from another 


neilber a S or a % is assumed to be decimal. 


file into Ihe assembl 


. When the assembler 


All expressions are evaluated in left lo right orde 


encounters ihe LIB dire 


tive, it temporarily stops 


Brackets may be used in an expression lo force ih 


reading source code fron 




order of evaluation to be other lhan left to right, 


at a time from the file n. 


med. Processing of Ihe in- 




memory, source resumes 


afler either an end ol file 


1+2-3=9 


or an END command is e 


ncounlered in ihe LIB file. 


1+(2-3)=7 

The fact thai three of the operators 1%, < and > 


file 'ONE' 10*=49152 




are used lor two different things may appea 


20 FRED=532 




confusing al first, bul it is quite apparenl whic 


40 END 




action Is meant from the conlexl in which Ih 


30 LIB 'TWO 




expressions appear. 


file -TWO' 25 INC FRED 




Two special characters ('.mil US) may also appea 


99 RTS 




in expressions. These have ihe values of th 


100 END 




PROGRAM COUNTER and ihe AT COUNTE 



000 '=49152 

010; 

020 LIB 'START' 

030 LIB -MIDDLE BIT' 

040 LIB 'SOMETHING ELSE' 

050 LIB 'THE END' 



FRED = $1234+4 


SI 234 


LDA < FRED + 2 


$36 


BLAH = $100-12 + 3 


$500 


XXX = 50/10 


5 


LDV H 3< XX 7 


1100000(96) 



THE PROGRAM COUNTER 



ON THE DISK 



PROGRAM COU 



e lhai selling the program counter v 


ill also s 


AT-COUNTER to the same value. S 




g the AT-COUNTER [you won't no 


mally nee 


hen remember to set up @ AFTER se 


ting up * 



10 -=49152 




20 ...rest of code 


EDITOR ENHANCEMENTS 


During assembly the -variable will always hold the 


Anumber of additions have been made to the way 


address for which the current instruction is being 


the normal screen editor works while using 65 10+. 




The left SHIFT key may be used to pause output to 


branches without ihe need for labels. 


the screen. For instance, when lisling the source 




code, the SHIFT LOCK key may be used as a pause 


240 CMP # 10 


and hold key. 


250 BNE FRED 


When the RUN/STOP key is pressed the quotes 


260 INY 


mode and number of outstanding inserts flags are 


270 FRED STY SOMEWHERE 


set to zero. 




SHIFT + will put the cursor in the bottom left 
corner of the screen, like a sort of un-home key. 


could be written as: 




A DOS wedge routine has also been included. 


240 CMP # 10 


Entering @ will give the disk drive status. Typing @ 


250 BNE* + 3 


command will send 'command' to the disk drive. 


260 INV 


Typing $ will display the disk directory, without 


270 STY SOMEWHERE 


actually loading it into memory. The S can also be 




followed by a wild card to give a partial directory. 


Because in the first example. FRED will always be 


The default device is used (see later). 


three bytes further on than the BNE inslruction. 


Fur example, to format a disk type: 


Now, consider the following problem. You have 


@N:NEW DISK, OK 


written a program (such as an amazing assembler 


lo display the disk directory: 


to rival 6510+) which needs to be assembled at 


$ 


address %8000 onwards. 


to display a directory of ail sequential files 


If you put a * = $8000 in your code, it would be 


beginning with the letter A: 


assembled to this address but this would put it in 


S0:A-=S 


the same area of memory as 6510.+ which would 


= 5 gives just 5EQ files and A" gives files beginning 


then be overwritten (although 6510+ will 


with A 


recognise ihis fact and warn you). 


6510+ also allows the eight function keys to be 


The solution is to use @, the AT-COUNTER. This is 


defined to hold any siring of up to 31 characters. 


similar in concept to the program counter but. 


More of this later. 


whilst the program counter tells 6510+ the address 




at which the code is to run, the AT-COUNTER tells 






10 - 


-$8000 








20 g 


=$4000 








30 . 


rest of code 








This 


would cause 651 
it were to run 
mbled code wil 


at $8000 
be place 


ble 

, b 

fi 


th 


$4000 onwards. The p 




the 


b 


disk 








le 


off 




e 6510+) a 


nd 




loaded in and moved 


o $8000 w 






be r 


n. (Abitlong-wi 


ded 1 kno« 


bu 




The 




ve way to 




u 


COL 


NTER, which 


s includ 


d 


fo 


compatability. This pr 


=vious exar 


pie 




10 * 


$80011, $41100 









BASIC EXTENSIONS 

6510+ adds over 
Basic ones. 
With 6510+, any 
hex and binary 

respectively. So t 



the AT- (A shift-S instead of ASSEMBLE). 



EDITOR COMMANDS 



-ON THE DIS 



KEY number, siring 



AUTO n 
when a progi 
will be - 

oft by pi 
given tr 
given thi 
RENUMBER (start-li 



000 i< 



This 



Oil r 



-oduc. 



-range 



f l.siep]) 

adding the 



DELETE lin 
DELETE v. 
program. The line- 
format as the Basic LI 

DELETE 1230-201)0 
DELtIF 100- 
DEI.ETE -1293 

FIND XsIringX 

This command will s 

listed to the scree 
included in the siring 

FIND HEI I" 
FIND/LDA/ 

CHANGE XstringX re 
This will search the s 
replace it with the r 

e a ch; 

NCE @ 
Changes a 



mattcally 


change the key definition 10 anything you choose. 


1 1 • , ■ ■. , ■ ■ ■. i , ■ ,■ i 


Only the first 11 characters of the siring are used. 


• plus the 


KEY 1, ~old"<left-arrow>renumber<1eft-arrow> 


is turned 


(The <left-arrow> is used to insert RETURNS in the 








KEYSAVE "name"[,device] 




This will save the current key definitions lo disk or 
KEYLOAD "name"!, device] 


the given 




This will load a key definition file from disk and 




re-program the F-keys accordingly. The default 




device number is used if none is specified. 




KEYOFF and KEYON 




These commands will disable and enable 




(respectively) the new function key routines. 




This is useful for those lucky people who have 




alternative operating system ROMs installed (such 




as those supplied with parallel DOS syslemsl 




which have their own F-key definitions. 




With Trilogic's PHANTOM parallel DOS (which is 




all I've tried 6510+ with so fat), if the key routines 


de for the 


are enabled (KEYON) and a key is defined as 


ng will be 


nothing (KEY1, "J Ihen the default PHANTOM 




definition is used instead. 




HELP 




This command will display a list of all new and 




modified commands. 








For more details read this documentation carefully. 



DISK RELATED COMMANDS 



LOAD "name" 
HELLO SAVE "name" 

VERIFY "name" 

These commands have been modifi 
rce. default device is used (usually devic 

mation drive). See the DEVICE command lati 



ised to start a detal 
any characters 
ised. This can TYPE "ni 
■ and CHANGE This wi 
contents 



] the divide toket 



;. The default I 

DUMP "name"[,d 
This will display 
DUMP will work 
The defaull rlevict 



;"[, device] 
ead the giver 
. TYPE v 



since the enclamalio 
everything in quotes 



named file in hex and ASCII. 
ith PRG, SEQ and USR files, 
used if none is specified. 

ice] 



FUNCTION KEYS 



This will display the string 
the eight function keys, 
string represents a RETURN 



MERGE "name"[,dev 

MERGE will read the named tile, one at a limi 

and enter each of the lines as though they ha 

been typed at the keyboard. In other words, th 

named file will be MERGEd with the currer 

program in memory. If the same line number exis 

both in the file and in memory, the one irom th 

file will over-write the one in memory. 

Once again, the default device will be used if n 



other 



spet 



ified. 



ON THE DISK 



APPEND "nann 
This common 
ind bul l 

from the file are not changed so it is advisable to SET <label> = <expre 

RENUMBER your program after using APPEND. This command allows you to manually add I 

modify symhols in I he svmbol table. 
DEVICE [device] 

This command sets up the default device number SET BANANA = FRED"2 

which is used hy all of the disk-based commands SETX = S2345 

in 6510+. If the device number is not specified SET LO= < ADDRESS 

then the current device number is shown. SET Hl= > ADDRESS 

ASSEMBLER COMMANDS MODIFIED COMMANDS 



These are what 6510+ is all about. In 


his section 


Some existing Basic commands have been 


EXPRESSION means a mathematical ex 




modified for use in 6510+. 


may contain labels, numbers and riper 






valid expressions: 
10 




POKE <expression>, <expression> 
PEEK (< expression?] 
SVS expressions 


FRED 






SlA+dlNE-40) 




These commands now use the expression evaluator 


%1010+>SCREEN 




built into 6510+. This means that hex numbers and 
labels can now be used. 


ASSEMBLE [line number] 






This will assemble the source code c 




SVS START 


memory. If a line number is given th 




SVSGO+1 


will start al that line, otherwise ii will 


start at the 


SVS 4096'12 


first line of source. Assembly can be 




PRINT PEEK (COUNTERI 


any time by pressing the RUN/STOP key 




POKE SD020,rj 

I'OKE FRED,<VEC: POKE FRED + 1,>VEC 


DISASSEMBLE <expression> 






This will display a disassembly of memc 


ry from the 


SAVE ("name"], device]! 


address specified in the expression. Dis 


issembly is 


The SAVE command has been modified lo provide 


stopped by pressing RUN/STOP and ih 


left 5HIFT 




key or SHIFT LOCK can be Used to 


pause the 


When provided with a name and device number, 


listing. 




SAVE works as usual and uses the default device 


DISASSEMBLE may be abbreviated as D 


shtft-l. 


number if none is specified, 1 no name is given, 
the first program line in memory is examined. If it 


DISASSEMBLE START 




begins with a comment symbol iexclamalion, semi 
colon or REM] and the next character is a double 


DISASSEMBLE 4096M2 








quote, then the file name is taken from there. 


NUMBER <expression> 




This means thai each ot your programs can contain 


This will evaluate the expression and 


display Ihe 




result in hex, decimal and binary. It i 


useful for 


worry aboul remembcrm;; wli.il it was. 


displaying the value of a label or for 






between number bases. 




1fJ;"fe:PART1",U 
1!"@"TEST" 


TABLE 




S REM "@:HELLO",0 


This will display the symbol lable. fr 


m the last 




assembly, in alphabetical order. Ea 


h label is 


Notice that the names include '©:'. This is so thai 


followed by its hex value. 




when you type 5AVE the program will replace the 
current version on the disk. 


SYMSAVE "name"|, device] 






This will save the symbol lable to dis 


<. There is 


LOAD ("name"I,devke]) 


not much use for this yet but it is included in case 


VERIFY ("namc"[,devke]) 


I decide to write some accompanyin 




These commands have been modified so lhal ihey 


such as a symbolic debugger, which v, 


ould need 


use the default device number sel up by the 



sed and the firs 



ON THE DIS 



IMPORTANT NOTE 'ZTv'Z'"J!l prraRFtuK.'° Ch "" Ee ' """ "" 

you may find that running ordinary Basic programs R 

wilhin 6510+ isn't necessarily .1 good id.:.. This is Displays the current register conlenls, m the torm 

because the POKE command .tor instance! no shown in Ftg.1 . Any of the values may he changed 

longer uses the Basic expression evaluator and no simply by moving the cursor over tne (urrenl 

longer recognises Basic variables value, typing the new value and pressing RETURN. 

The following program would not work using 

65 10+: Prn B '*" status Act A r siacti 



eitor 



10 FOR 1=0 TO 255 
20 POKE 1024+1,1 
30 NEXT 



SET X=0; FOR 1=0 TO 255 
20 POKE 1024+X.X 



G<<addr>) 

This command, Co, will execute the machine code 
routine starting at the given address. If no address 
; given, the value in the Program Counter (PC) 



3QSETX=X*1 ' will be used. 

L"name"[, device] 
V"name"|,device! 

TUP MnMITftR S"name", device, addr1,addr2 

THE MONITOR These commands wm Loa(t| Verify or Save blocks 

6510+ contains a built-in machine code monitor, of memory. The L and V commands will use the 

Toenlerlhc- monitor type: MONITOR default device If none is specified. 

The monitor » len display the current regisler The S command saves the area 01 memory between 

values iiul r.rcM-m vm w'iih 1 lull-stoo js a ADDR1 and ADDR2-1. Always remember that 

prompt All monitor commands area single ^ d < 2 mu *< be lhe address immediately after the 

character usually followed by some he* la51 byte to be saved. 

parameters'. In this section <addr> contains up to When a program is assembled, the start and end 

four digits representing a memory address in hex. i^.ruV °' a " embled codE 3 ' e dis P la )' ed 

D<addr> (<addr>) 

This will disassemble the memory betw 

addresses. If the second address is not 



F<addr> <addr> 
This will fill 
addresses with 
the range zero t 


he m 
FF. ' 


This will 


nddr> <addr 
ransfer the bl 



third address. FINALLY 

H<addr> <addr> <value> (<value>.-) That >wn» to be il! I hope I've not left anything out 

H<addr> <addr> 'text hut if you do find something I've not mentioned or 

Hunts between the addresses specified for the something you want explaining, or even, perish the 

In the second form, a text siring may be g 
preceded by an apostrophe. The monitc 

search lor the text supplied. This might he an uppunum mum™, ... „. r .,.. u * 

H 1000 2000 A9 00 fact lhal all design and programming was done by me 

H 1000 »000 HELLO (Dave Weaver), with inspiration taken from Supersoft's 

M<addr> <<addr>) MIKRO assembler. I hope you enjoy using 6510+. THE 

Displays the memory range given in both hex and REMAINDER OF THIS ARTICLE, NAMELY THE ERROR 

A5C|| MESSAGES POSSIBLE, WILL BE PRINTED NEXT MONTH 



PROGRAMMING- 



BASIC MACHINE LANGUAGE 
TECHNIQUES 



A new series gets underway for Machine Code programmers 



JOHN SIMPSON 



In the words of |ohn, we bring yi: 
series of lessons designed for thi 
world of machine rode programming on (he commodore 



BUILDING WALLS 

If you want to build a brick wall across the bottom of 
your garden and you go to a builder and say, "build me a 
brick wall X r'eut long by V feel Mil arid consisting of red 
brick', [hen ihis can be likened to the BASIC language. 
On the olher hand, il you calculate how many brirU you 
required, plus sand and cement, go to a builder's 
merchanl to purchase the materials needed and then 
proceed to build the wall yourself, this is analogous ol 
Machine Language (ML). This is not, I musi admit me 
best of analogies but il does lend to show Ihe difference 
between a High level Language, such as Basic, and the 
Low level ol Midline Language. In the firs! you don't 
really require any brick la yiny, knowledge and the result Is 
a wall of pretty much a slandard type - plus you may 
have lo wait quite a while before the builder can 'fit you 
in' Inn slur on builder, intended!). On the other hand to 
build the wall yourself will require a goorl understanding 
in working with brick"., assessing and rosling materials. 
as well as design. The end result can be a more custom- 
built and designed wall, probably constructed more 
quickly anrl aesthetically murh more pleasing. However, 
a good deal more effon is needed. 



introduction to a 'n' times, lift right arm to 'n' height, open hand, grasp 
""" Ihe door-knob, turn door-knob right 4f> degrees ... and so On, 

The end result is absolute control over Ihe machine, and, 
therefore, over the end user of your program. What Ihis 
dictates is much less chance of 'user- interference', 
random 'bugs', and system failures during run-lime. 



FROM INTERPRETERS TO HIGH 
SPEED COMMUNICATION 

Basic is rather like going to a land where the language is 
alien to you and then attempting to conduct a highly 
detailed, In-depth, conversation wilh a person of that 
land who cannot understand your language! To converse 
with each other you must employ the services of an 
interpreter. First you speak - the interpreter translates to 
Ihe other person. This person absorbs and in lurn speaks 
- the interpreter translates lo you... Time consuniingly 

Machine language, on the other hand, is the equivalent 
ol two people who understand each other perfectly and 
without ambiguity conversing in 'rapidSpeak\ Very fasl 
anrl very efficient. 



OPENING DOORS 

To work proficiently in machine language and to produce 

the individuality and high-. peed smoothness of a typical 
program requires a good knowledge of the machine' iKelf: 
the bus address lines and data lines, the ALU, the 
coprocessor, flags and the stack, memory mapping 



and e 



illy progra 
mple, 



however, it does require a lot of brick-pil king 



On the other hand Machine language would be - place 
leg One in from ot leg Two. .hilt' balance. swing leg Two 
forward, shift balance, swing leg One forward, repeal this 



THE LANGUAGE OF THE MACHINE 

The actual language of Ihe machine is carried out entirely 
by the use of small electrical switches which are either 
open or closed, on or off. These switches are represented 
by using ihe binary language (this was discussed in ihe 
October 1990 issue ol CPU - Numbers ami Byles). Here 
1 represents On and represents Off. Let's take a look at 

BASIC POKE 1024,2 



Gulp! Even a small routine would be so vast and 

h implicated we miyhl as well switch off the 'puter and 
go down to the pub for a pinl (unless you're under-age, in 
which case it's a milky shake for you!). 
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ASSEMBLERS AND MNEMONICS 

There's always a belter way, and this is where an 

ASSEMBLER leaps to the forefront as the ML 

Programmer's trusty trowel for laying down bricks ol 

code. Lei's break down the piece of code described 

above inlo separate eight bit chunks and examine each of 

them more closely. 

101 01 00 I This is represented by an Assembler 

instruction code also called a mnemonic - LDA which 

means LoaD the Accumulator with (he value of the nexl 

hylc. (Don't worry about wh.il the mnemonics mean or 

do just yet, we'll be discussing these later, once the 

lessons truly begin). 

0000001 The value of 2. This value is placed into 

the Acumulalor. 

10011 bil Another Assembler Instruction code or 

mnemonic - STA which means STore the value held in 

the Accumulator Into the sixteen-bit memory address to 

be held in the next two consecutive bytes. 

I ii II II n ii II II i Zero, this is the low byte value of the sixteen 

bit address. 

00000100 Four, and this is the high byte value of that 

address. 

There are 56 assembler instruction codes and I have 

listed these in TABLE I. (you will probably refer to this 

table quite often as you develop your programming 

ability!. However, now, and using the same piece of 

code once more, it can be written using Assembler Code 

- commonly referred to as Source Code. Thus: 



crinkly ones - so, well done, Paul. 

For those among you who have 
Assembler before I (hall briefly run through the e 
of Assemblers in general. During the 
however. I shall be using ihe 0510+- so we will learn it's 
particular traits together. 

Sometimes mnemonics (memory joggers) are also 
called opcodes (operation codes). There are also other 
mnemonics which are referred lo as pseudo-ops (pseudo 
operation coilesi. These are direciives In the Assembler 
program itself giving il instructions, sui 
u-e.u lied the end of the source code!, I NK i| 
logether source code files), BYT (a directi 
memory location for data). 



e of lessons, 



s END 



iable< 



mbler 



memory addres: 

'ly change 



s for 



jumps, i 



Assemblt 

instructions which use the lam :- They 
memory addresses, a ledlo - ^ dlffh 
consuming job - especially w :li branch 
i understand: 



able 



add ( 



code for belter program doi win."'! anon --,ik "g : immci 
to read and use birth for yourse I ami othei programmers 
who may, at some lime or the other, wo* o- vour 
program source code. 

Let us now look at a part of a "dummy' source code 
program which will illustrate many of the foregoing 



points 



f fields. Most 



ill provide you with at leasl four field 
namely, LABEL FIELD, OPCODE FIELD, OPERAND, . 
ADDRE5S FIELD, and finally the COMMENT FIELD. 



e you 'i-.nt.iw what (he 



ionics (LDA and STA) 
jse (ban the original 



101010010000001010011 l01(K10()Oi)i)i)liO(KK]IOII 

Once you have written a routine or program and have 
entered all of the Assembler Code, and everything is to 
•your salisfattion, you can (hen begin to "assemble' il. 
The Assembler will check through all (he mnemonic 
instructions, labels, rlehnilions. anil elc. jud convert 
them directly into machine language - which is referred 
(o as Object Code. The Object Code can (hen be saved 
out as a binary machine language program. 



A CLOSER LOOK AT ASSEMBLERS 



To program wilh ease and 
language an Assembler is neces 
by hand bul believe me you 


lliiien 
ary lit r 


y in machine 
n be assembled 






already own an Assembler, fin 


B, but rr 


ore probably, if 



this 



; yoi 



proi;r,imming, then you mijjhi nol. Therefore, in all his 
wisdom, our illustrious editor, Paul Eves, has dei ide'l lo 
include the mosl recen( version of (he 6510+ Assembler 
on the disk. Now that can't be bad as even the t heapest 
ni .-Vsembieis i iv ;ln- market ■■.■■. ill ■->■■: mu iiji -. .. pule ,i '■■■.'. 



line label 


Opcode Operand Comment Field 


No Field 


Field Field 


100 


*=SC000 ;CODE START ADDRESS 


110 SPRITE = JD0OO ;SPRITE BASE ADDRESS 


120 SCREEN = 1024 .SCREEN BASE ADDRESS 


1 40 START 


|SR SETUP ilNIIIAI PROCRAM SfTLJI 1 


1 60 MAINLOOP |SR MOVESPRT 


170 


ISR TESTSPRT 




|SR COLLISN 


190 


|SR EXPLODE 


200 


IMP MAINLOOP ;JUMP TO LABEL, 




MAINLOOP 


220 MAINPROC NOP 


240 TESTSPRT 


KTS :TFST SI'KI 1 E POSITION 


250 MOVE5PRT RTS ,-MOVE SPRITE " 




LOCATION 


2&0COLLISN 


RTS SPRITE TO SPRITE 




COLLISION 


270 EXPLODE 


RTS ;DO EXPLOSION 




ANIMATION 


290 SETUP 


RTS ;DO PROGRAM 




SETUP HERE 


1 1 DATA 


ADR 1023,32300,2024 


320 ADDRESS 


J40 END 





you cannol understand ,i 
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For example, in line 110 we have assigned the 
address $D000 to the label named, SPRITE - this means 
lhal anywhere in the program il wo refer tu SPRITE the 
Assembler will insert (he address IDOO0. We could say. 
SPRITE+15 (or SPKITE+$nFI which would Ihen refer lo 
SD010. At line 160 we used the label name, 
MAINLOOP. After each of the instructions of line 160 
through ro 140 have been executed Ihen al line 200 ihe 
program will jump back to line 160, MAINLOOP. The 
it line 160 lelk lht-' processor to jump, 



the 



add re 



rather 



,ke go- 



3 250 



MOVESPRT, The same with lines 170 to 190. 

instruction on the line tells the program to jump to the 
subroutine with the same label name. Line Jit), "120 and 
340 are pseudo-op codes, the first two assigning data to 
memory byte- and I he last terminating ihe source code. 

When you have finished writing a program or routine 
you will Ihen tell the Assembler to assemble' the source 
code into object code, or machine code. The Assembler 
will create a symbol table ol all the labels and assign to 
each item, or label, in the table the relevant addresses. It 
will check through all the labels and addresses to ensure 
that their is no duplication; il will chei k each line for 



syntax and il il finds any synl.ix e 


ors il will report litem: 


il will also • hei k lor unrli -i in i ■. J r 


mes, illegal characters 


(e.g. a 2 in a binary number:, ii 


valid expressions le.g. 


two opcnrles in a row), illegal va 


Lie- (usually too large'. 


missing operand double ilerinh 


ons (i.e. two different 


values assigned to one name), m 


-sing labels, undefined 


opcodes, and et cetera. 





Assuming there are no errors the source code will then 
be assembled into objecl code and located in memory to 
start at the address defined .it the soon c code start (in the 
above dummy program IC00O (491-52)), This address 
was determined at line 100 with the instruction • = 
SCO00. The fitsi pi.'i e of object i ode is located at line 
140- |SR SETUP. This piece of code <>< i upies ihree byles 
of memory, namely, 1 byte for the opcode |SR, and 2 
bytes for the address ol SETUP, so the label START is 
assigned the address of UAKHi. It somewhere within Ihe 
program we had issued ihe instruction IMP START (i.e. 
jump to the location labelled START) the program flow 
would be redirected to SC000. 

The next instruction is line 160 - !SR MOVESPRT, and 

again three bytes are used. I byte lot the opcode. ISR. 
and 2 bytes tor the address of the label, MOVESPRT. As 
this instruction follows on from START the label 
MAINLOOP will be assigned with the address ol SCOW) 
+■ 3, or SC00J. Therefore in line 200 where the 
processor encounters the instruction, JMP MAINLOOP, 
ihe object code will translate lo IMP SC003. 

I appreciate that all this probably seems like heavy going 
but it does, I hope, demonstrate that using an Assembler 
is much more easy than it first appears, especially once 
you have grasped the meaning of the 
opcodes and you pnnusely use labels 
Assembling source code into object lor machine) code 
does have a 'one to one" relationship - no othi 
language, compiler, or interpreter can claim this. 



THE MONITOR 

Most Assemble! packages will contain a Machine Code 
Mori i I or. Ihe 65 10+ is no e\( cption. Simply liv typing M 
or M shift O (letter "oh"! you will leave the assembler and 
move into the Monitor, typing an \ will return you to the 
Assembler. However, once in the Monitor you are. able 
lo disassemble any section of memory and lo examine 
the 111,11 hine code directly. A good monitor land most 
are) will translate ihe binary opcodes into mnemonics. It 
will also allow vnii In make i hanges direi lly to the code 
itself. You can have the option to view code in 
hevidei iriial ioini.it which will also list ASCII characters; 
this is especially useful tor viewing ami diet Ling tables 
of data. (See Examples I. and 2.1 It is from (he Monitor 

assembled by typing G <address>, address being Ihe 
run" address ol the program (in our earlier example this 
would be SCOOT) ■ C 491 52, or G SCOOO). 



The Monitor 
such as Fill a 



vill h 



e other 



rtory 



timands and optio 



t for a sequence of code or ASCII, ; 

some other code ur ASCII if necessary, iranster cooe 
from one memory block lo another. The facility to Save 
and Load Blocks ol" Machine Code. Printer options. And 

many others. 

WORDS OF COMFORT 

The going will be easy and gentle to start wilh, with 
a< lu.illy learning In program in Mai bine I nnguage - but, 
like any worth- while -kill. I here is a lol lo learn and some 
difficult hills to climb. However, (he reward tor 
perseverance is both gteat lot ihe personal satisfaction of 
overcoming a difficult task, and also for the fact that, 
liopciully. you will lie able lo put your new-round skills 

I know a man, who, at the age ol" 48, had no idea of 
31 all ■ in fact, he had no! even touched one, 
play games. Being an artist he did, al first, 
have great mental blocks 101 anything Ingii ally orientated 
making Ihe whole quest of computer literacy a Mount 
Everest to climb. But now, just four years on, he 
piogi.inis quite sue i essfulb in Basil . Mai bine Language, 



,. ninpi.iler' 



if he e 
e heart, (her 



i do it 









a pot of gold at the end of the 



TABLE 1. The 6510 Microprocessor 


nstruttion Sel 


ADC 


Add memory (o Accumulator 


rfth Carry 


AND 


"AND' 


memory wilh Accumulator 


ASL 


Shift left One bit (memory or a 


cumulatorl 


BCC 


Branch 


an Carry Clear 




BCS 


Branch 


on Carry Set 




BEQ 




nn Result Zero 




BNE 


Branch 


m Result not Zero 




BMI 


Branch 


n Result Minus 




BPL 


Branch 


in Result Plus 




BVC 


Branch 


an Overflow Clear 
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BVS Branch on Overflow Sei 

BIT Tes! hits in Memory with Accumul 

BRK Force Break 

CLD Clear Carry Flag 

CLD Clear Decimal Mode 

CLI Clear Interrupt Disable Bit 

CLV Clear Overflow Flag 

(.Ml' Compare Memory and Accumul^ 

CPX Compare Memory and Index X 

CPV Compare Memory and Index Y 



DEC Decrement Memory by One 
DEX Decrement Index X by One 
DEY Decrement Index Y by One 



e-Or" Memory with Accumulali 



lory by One 
INX Increment Index X by One 
INY Increment Index Y by One 



|SR lump lo New Location (saving return addre 

LOA Load Accumulator with Memory 

LDX Load Index X with Memory 

LDY Load Index Y with Memory 

LSR Shift Right One Bit (Memory or Accumulate 

NOP N,i Operation 

ORA "OR" Memory with Accumulator 



PHA Push Accumulator onto Slack 
PHP Push Processor Status onto Stack 
PLA Pull Accumulator from Stack 
PLP Pull Processor Status from Stack 

ROL Rotate One Bil Left (Memory or Accumulator) 
ROR Rotate One Bit Right (Memory or Accumulator] 
RTI Return from Inlerrupt 
RTS Return from Subroutine 

SBC Sublracl Memory from Accumulator with Borrow 

SEC Set Carry Flag 

SED Set Decimal Flag 

SEI Set Interrupt Disable Status 

STA Slore Accumulator in Memory 

STX Store Index X in Memory 

STY Stun; Index Y in Memory 



TAX Transfer Accumulator to Index X 
TAY Transfer Accumulator to Index Y 
TSX Transfer Stack Pointer lo Accumulator 
TXA Transfer Index X lo Accumulalor 
TXS Transfer index X to Slack Pointer 
TYA Transfer Index Y lo Accumulalor 



EXAMPLE 1. Reproduction of a Monitor Binary Listing 

ADDRESS BYTES ASCII 

2318 0OOOOOC294 18 53 43 B 5C 

2320 55 4D 2E 4D 45 4E 55 00 UM.MENU 

2328 00 00 42 4F 52 44 45 52 BORDER 

2330 20 53 43 52 4F 4C 4C 00 SCROLL 

EXAMPLE 2. Reproduction of a Monitor Code Listing 



ADDKISS 


ML BYTES 


MNEMONIC 


OPERANr 


2189 


85 FA 


STA 


SFA 


2 IBB 


A9 04 


LDA 


#$04 


218D 


85 FB 


STA 


$FB 


218F 


AD EC 21 


LDA 


$21 EC 




3D DO 21 


AND 


$21 DO 


2195 


FO04 


BEO 


$219A 


nb. All numbers are in 


hexadecimal. 





DOWN TO BUSINESS 

In the OCTOBER 1990, IANUARY 1991 issues of CDU 
two articles entitled NUMBERS AND BYTES were 
printed. If you are un.ii quaint t*d wiih ihe various 



ring s 



sll.i 






e relate to byles I would suggest 
that you lake a look al these articles. However, I will 
cover this sub jet t. albeit more lightlv, as we proceed 
through these lessons. (THE FINAL ARTICLE OF THE 
SERIES WILL BE IN THE APRIL ISSUE). 

If you do not possess a copy of the "Commodore M 
Programmer's Reference Guide", mighl I suggesl that you 
do invest in a copy. You will find it an invaluable 
addition lo your library. 

A most imporlanl .i^pei I mi programming in machine 
language iML), is Ihe need lo become acquainted with 
Ihe machine itself. So, before we gel down lo actual 

hardware organization. 



SYSTEM ARCHITECTURE 



The Microprocessor Unit (MPU1 (Fig 1), is a system 
which implements the functions of a Cenlral Processing 
Unit (CPU) within one 'chip 1 (651 01 iFig 21. il includes an 
Arithmetic Logic Unit (ALU), plus ils internal registers, 
and a Control Unit (CU), which sequences Ihe system 
and decodes instructions. 

The MPU creates three Buses, an eight-bit bi- 
directional Data bus (Db), a 16-bit ihree stale Address 
bus (Abl and a control bus. Connected lo Ihe CPU are 
Ihe memory chips, giving us 65K Ram, system ROM 
chips, the Complex Interface Adapter (CIA), a peripheral 
interface device with Ihe CPU, which has extremely 
lluxihle timing and I/O Liabilities. The Sound Interface 
Device (SID), a single chip, 3-voice electronic music 
synthesizer/sound effects generator. With all of this 
comes ihe various i/o interfaces Willi the outside world - 
such as the Monitor, Keyboards, User, Cartridge, and 
Came ports. 
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Fig.l 
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INSIDE THE CPU 
INTERNAL REGISTERS 

These are bytes which are contained within the CPU, and 
which can he broken down into eight bits per Ijyle. Each 
bit is either set ( 1 ), or clear ( ). They .ire numbered 
conventionally t'rom righl to left - 7 6 5 4 3 2 1 - . 
Each bit has a value - 1 28 64 32 1 6 8 4 1 1 -, If a 






s in a byte are « 


1 thf 


n we simply add 


together the valu 


=5 of each bit st 




. 10010011 = 


12S+16+2+1 = 


147. 0000111 




+4+2 + 1 = 15. 


01010101 =64+1 


6+4+1 = 85. 







eight 



ACCUMULATOR REGISTER - Ac 

This, the most important register in the CPU 

bit register which is used to copy thi 

memory locations into the Ac, or from the Ac to memory 

locations. We .ire able to modify the contents of the Ac, 

and this is the only register which has instructions lor 

performing math. 

INDEX REGISTER. X 

This, a very important register. fuiulinns as a counter, 
and, when it is used in c>ii|unt tii.ni with the A< register. 
as a pointer to elements within tables. It tan also be used 
to transfer data as the Ac but with restrictions. There are 
other instructions for things that only the X register can 
do. 

INDEX REGISTER - Y 

This functions in a similar manner to th 
are also instructions for things that only 



the processor works its win through each instrL. .. 

the program, the PC will contain the memory location, o 
address, of the instruction which is being executed, 

STACK POINTER - SP 

There is an area of memory which is called the STACK 
(this memory is located from memory location 256 
(J100) to memory location 511 (I1FFH. It is used by the 
system to hold important data on a temporary basis as 
well as return addresses when subroutines are being 
hm uled (more about the stack later). The SP is a pointer 
which contains the location of the first empty place on 
the slack. 

INPUT/OUTPUT PORT - I/O PORT 
Strictly this register doesn't belong in this section, 
however, it is used for memory management which will 
allow the chip to control more than 64K of ROM or 
RAM. Actually it is situated in RAM memory and is used 
in conjunction with another register (The Data Direction 
Register). We will t ovei the details of these two registers 
as we proceed through the series. 



PROCESSOR STATUS REGISTER - SR 

programmers. It is the basis for all decision making and 
conditional branching to other parts of the program we 
are creating. Of the eight bits of this register, seven of 
them are used as FLAGS (a flag can be viewed as 
something which indicates whether something has 
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occurred, or no! occurred!. A flag can be either clear, 0, numbers. When 
or set. 1. Depending on the stale of the flag a conditional byte can contaii 
branch can occur. We will see this in action wry so 

Here are Ihe flags of the SR: 



signed numbers ihe value a 
byte can contain is between -128 and +127 (binary 
10000000 and 01111111 (see bit 7, below)), we need to 
know when we overflow that value in order to force a 
carry to the next higher byte, and it is here that we access 
the V flag. 



Bit 0. C ■ CARRY. As you probably know, the value 
whit h ,i byle can contain is restricted In between and 
253 It a i.imber greater than this is required (or less 
when usi'-j: 'loating point), then we need to link bytes 
together For example the first bit of me second byte will 
ippipseri 256. The carry flag is used to denote an 
overflow value- lrt.ni> one hvle to the next. 



E.C. 



byte 2 

00000000 
+ 00000000 

= 00000001 



byte 1 decimal v; 
11111111 255 

00000001 1 



E.G. Ac = 10 

MEM = 10 
COMPARE Ac WITH MEM resull = THEREFORE 
7FRO FLAC SET. 



Ac = 10 
MEM= 8 

COMPARE Ac WITH MEM rr 

ZERO FLAG CLEAR. 



jlt= 2 THEREFORE 



Bit 2. I - INTERRUPT DISABLE. We have a loiifi way !<> 
HO bcli hi- wi- deal v. ith interrupts, bill this ll.ij;. when set. 
will allow us lo change interrupt vectors. As I said", more 
on interrupts and vet tors latei in the series. 

Bit 3. D- DECIMAL. The processor normally carries out 

all arithmetit in binary, however, whpn this flag is set. it 
will i hange lite proi essor to tlet imal mode and ronduti 
its arithmetic in decimal. 



B - BREAK. This 



sed, e 



ept by 



assemblers, monitors, debugger-.. ,iml ihe like. The flag 
can indicate if execution oi code was slopped by a BRK 
instruction. (Possibly, when we are further along in the 
series, we may write a routine to set a breakpoint and 
add il to the monitor ol the 6510+, this is very useiul lot 
debugging. 

Bit 5. Not used. 



N - NEGATIVE, This bit is used as the sign bit 
i we are dealing with signed numbers. When it is set 
e dealing with negatives, and if clear then positives, 
will discover that this is a very useful flag, even 
i not dealing with signed numbers. 

ADDRESSING MEMORY. 

We must have KOrnewhete to store our data, and to fetch 
our data from. For this we Use memory, .i n< I being l! (> r ik 
computer the 64 has 65 5.16 memory bytes available. 
Some of this memory is devoted to the operating system 
and Ihe basic interpreter, however, as we shall see we 
can get back' this system memory. 

Memory is 65536 bytes of ei<;bt luls per byte and the 
bytes are numbered from byte lo hvle 6.55.15. As you 
know a byte can only hold a maximum value of 255 
which is obviously not large enough Iti access all of the 
65536 memory addresses, therefore, in order to store or 
fetch data lo or from any of the 65k locations we must 
have a system whereby we can access all of them. By 
joining two bytes together into what is conventionally 
termed as high byte/low byte we can now have a 
maximum number range of to 65k - hence the PC 
being 1 6 bits wide (two bytes). 

To place, or to fetch, data is termed "memory 
addressing', each byte having an address in the range 
to 65535. The memory chips are linked to the Central 
Processing Unit (the CPU) via eleclrical conductive lines 

on Ihe circuit board ol tin npuler. These are known 

as the Bus lines, or simply the Bus. Because we need to 
access an entire word (two bytes, 16 bits) to reach every 
address in RAM, one of the buses, the Address Bus, has 
16 communicating lines linked belween the CPU and 
Memory. However lo transfer data to or from the CPU to 
a Memory Address we now employ the Data Bus. 
Because the 64 is an eighl-bil computer, this means that 
we are only able to transmit along the dala bus a single 
byte at a time, it follows, therefore, that the data bus has 
only eight conductive lines. This is why the registers A, 
X, and V are only eighl bils wide, and why the PC is 
■sixteen bils wide. 

The CPU uses the data bus to transmit and to receive 
data in the form tit electrical pulses to and from memory 
and 10 do ihis il utilises the Control Bus which carries the 
various synchroni;alion signals which are required by 
the system. The CPU ensures thai whilst data is being 
sent along the Db to memory, it does not try to receive 
data from memory until the bus is clear. 

ARITHMETIC-LOGIC-UNIT (ALU) 

The function of the ALU is to perform all arithmetic and 
logical operations on the dala led to it via its input ports. 
The ALU is equipped with a special register, the 
Accumulator. In arithmetic and logical operations, one 
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THE STACK 

This is a structure which is formally called a UFO (last-in, 
first-out] Object. Basically it is a set of RAM registers, or 

RAM memory locations set aside hy the system and 
allocated as a data structure. Il is chronological in its 
order and is 256 bytes long, and is located in Page 1 
(more about paging in a moment) - that is from location 
256 ($100) up to location 511 (S1FF). It is organised 
■backwards' in memory, in other words, the first position 
in the stack is location 511 (S1FFI and the last is location 
25b IS 100). 

The stack is used by both the system and the 
prog rammer to temporarily stoic data, ant! to remember 
the order of events. For example the Basic statement 
GOSU8 must remember where it was called from so that 
when it meets a RETURN statement it knows where to go 
back to, to continue program execution. What jc.lu.illv 
occurs when a GOSUB is encountered is that the 
processor 'pushes' its current position (memory address! 
onto the stack, and then when a RETURN is encountered 
and executed, the processor 'pulls' off the stack the 
address where it must return to. Because the slack is of 
limited size (2.% byles) does explain why you can only 



I be other v. ill be a hesaclec im.il il will probably ■it-em a little haul to grasp at 
.ill will be deposited first, bet like most things, with prac lise il will soon be 
S both source and mastered. You should try to 'think' in hex. This isn't as 
in for its name: it difficult as it may at first appear, bet ause you won't have 
/e the advantage of to think about converting a numbei hack into decimal. 
e. a single byte. For example if you said a value needs to be stored in 

S32FF instead of 13,055, it shouldn't make too much 

difference. 



e Stac 



' (SP) . 



When something is 
'pushed' onto the stack, the SP is. decremented, and 

when something is 'pulled' off the -tack, then the SP is 
incremented. As pi ogra miners we will tlisc over I be great 
potential of the stack - but we must also learn the dangers 



PAGING 

One Kble = 1024. The Commodore 64 has access to 

t-iikbvies of HAM memory. We divide Ibis into 'pages'. 
Each page is 256 ($11)0) Bytes long. Because We count 
from zero, then page is from to 255 (S00 to $FF) 
locations. Page 1 is from 256 to 511 ($100 to JIFF)- the 
stack area. Page 3 is from 512 to 767 ($200 to $2FF), and 
so on. From the foregoing vnu will see the advantage m 
using hexadecimal. Whenever a page boundary is 
crossed, it will often ml rot I in c- ao e\tra tyt le delav m the 

cycles' at a later stage. 



A NOTE CONCERNING 
HEXADECIMAL 



PROGRAMMING AT LAST 

Right, now is ihe lime to power-up your trusty 64, your 
disk drive, and spin the diskerrn.ini which contains your 
Assembler. 

We shall commence by lirsl loading the accumulator 
(Ac) with the Commodore Screen Display Code for the 
letter "A", which has Ihe numerical value of I (temember 
this is the Commodore screen code and not ASCII). We 
shall then store ihe i.ontenl of the Ac, namely, 1, into the 
screen location of the top left hand corner (the screen 
start location, or base address being 1024 - $0400). The 
equivalent basic command for this would be, POKE 
1024,1. 



LINE 10 LDA 

assembler that we 



nglhe 



)aL> the 

ash < # 



r (with 



load the Ac with an absolute 
value, in our case, 1. If we omit the # symbol then the 
assembler would have loaded the Ac with the contents of 
memniv location I. The- contents of memory location 1 
might have been 55 ($37) so, therefore, the Ac would 
have been loaded with 55 ($37) and not the 1 which was 
required. 

LINE 20 STA means STore the contents of the 

Accumulator, in our case 1, in the memory location 
which follows the STA instruction, in our small example 
routine, address 1024 ($0400), which is the top left 

symbol here because we always store the content of the 
Ac to a memory location. 

We 



used this instruct 
back to the mon 

use this instruct 
stepping throut 

-.mything whic h may lolli 



the program ani 
after it has executed, if we 
then the processor would c 



addle 






''tiling 
luld be 



routine - this 
idea what values are 
contained in the bytes following our program. More than 
likely it is garbage values which could tause a system 
crash and in which case might require u.s to power off 
and on the computer, thereby loosing our program as a 
consequence, and ha\ ing to rebool Ihe assembler. 



PROGRAMMING 



LINE 40 END is an assembler directive (pseudo-opt 
which tells ihe assembler that there is no more source 
code to assemble. 

Now before we actually assemble this small program, 
we need to locate it into memory somewhere or the 
other, and out 01 tin' way en the assembler program itsell 
as well as the source code and label/symbol storage 
areas. Usually memory location 49152 ($CO0O) is as 
good a place as anywhere. Here we have 4K of memory 
which we can normally use as a work space. So, having 
said this, let us now inserl another line of code, always at 
the beginning of the routine, which will organise where 
in memory this small routine will commence from. 



5 * = C000 

The entire routine will now be ready for assembling. 
Type A shifl-S (or whatever command your own 
assembler may use) to assemble the source code into 
executable object code. 

Once the routine has been assembled, you can now 
enter the monitor and disassemble Iroin loc alions SCiltlO 
(59152) to $C006. The listing will look samelhirm like 
this: 

49152 COOO A9 0I LDA #$01 

49154 C002 8D00 04 STA $0400 

49157 C005 60 RTS 

4915BC0D6 00 BRk 

The two left-hand columns are the memory addresses in 
decimal and hex, this is followed by hexadecimal byte 
values which represent the binary machine code, and the 
right column is a mnemonic listing with hexadecimal 
operands. 

If you now run this small routine, i.e. type G COOO, 
the letter A will be printed at the lop left of the screen, 
arid the routine will teiminale hack In ihe monitor ami, 
depending upon the assembler you use, might list the 
state of the registers. 



AN ARITHMETIC PROGRAM 

Now that we have actually constructed a routine to get 
the feel of things let's quickly 'bash' on an construct a 
routine which will add together two (■■ie.hi-bil operands. 
The use o( labels improves the readability of the source 
code, and, should we need to change a value of a 
memory address, this will make such a change more 

The 'header' of our routine will organise a memory 
location where the program will be assembled to, carry 

assemble: direi lives, or pseudo-ops. and initialise our 

equates, 

10; — 8-BIT ADDITION ROUTINE — 
20; 

30 * = $C0t)(> ; START LOCATION FOR ROUTINE 
40 OUT ; DIRECTIVE TO LIST OUTPUT DURING 

ASSEMBLY 
60; ••■EQUATES — 



Hd AIJDRESSI = if I ill.) : STORAGE FOR OPERAND 1 
90 ADDRESS2 = $CI01 ; STORAGE FOR OPERAND 2 
H to ADDRESS! = AODRESS2 + 1 ; STORAGE FOR THE 
RESULT 
20 ; *" PROGRAM START — 
25 ; 

30 SETUP LDA OP1 ; VALUE OF OPERAND 1 
40 STAADDRESSI ; STORE IT 

50 LDA OP2 ; VALUE OF OPERAND 2 

60 STAADDRESS2 ; STORE IT 

70; 
fit) MAIN LDA ADDRESS1 ; LOAD OPERAND 1 INTO 

AC. 
90 CLC ; CLEAR THE CARRY FLAG 

200 ADC ADDRESS2 ; ADD OPERAND 2 TO 

OPERAND 1 
210 STA ADDRESS3 ; SAVE RESULT TO ADDRE55 

3 
220 RTS ; TERMINATE ROUTINE, RETURN TO 

MONITOR 
250 OPI BYT10 ; STORE THE VALUE 10 INTO THE 

VARIABLE OP1 
260 OP2 BYT 100 ; STORE THE VALUE 100 INTO 

THE VARIABLE OP2 
280 END ; END ASSEMBLY 

I've constructed a small routine here which uses the 
comment field to demonstrate a well documented 
program. Should this be put aside for a long while and 
then returned to it will be relatively easy to refresh the 
mind exactly what the rouline is actually being used for. 
Naturally this i- a simple demonstration, however, it 
serves well as a demo' for when routines become much 
more complex and vital information may be forgotten. 



INFORTUNATELY, DUE TO LACK OF SPACE IN THIS 
MONTHS ISSUE. THE LINE 8Y LINE EXPLANATION OF 
THE ABOVE PROGRAM WILL HAVE TO BE LEFT OUT, 
AT THE START OF THE NEXT INSTALLMENT WE WILL 
INCLUDE THE BREAKDOWN OF THIS PROGRAM 
FOR YOUR PERUSAL. WE APOLOGISE TO ALL 
THOSE THAT WILL MISS THIS EXPLANATION. 



IN CONCLUSION 

That's all for this month. Most of this lesson has been 
involved in explaining how the system works, and we 
actually only just managed In get down to an actual bit of 
programming. You will find that understanding the 
system will aid you greatly as your programming 
expertise increases. However we have covered the 
method lo load and store the accumulator, probably the 
most used and definitely the mosl important register in 
the set. We examined the use of the ADC method of 
adding together two eighl-bil values and the importance 
of clearing the carry bit, CLC, You can experiment with 
what we have covered in this issue to you hearts content 
until next issue where we conduct a sixteen-bit addition, 
some subtraction and then we will enter the world of 
loops, and branches, which will lead us into 
multiplication and binary shifts. 
Till i hen uli' care... 
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ONLY POOLS AND HORSES 



Every program written by a mathematician who has spent many 

years in the betting industry. Programs that utilise the tried and 

trusted methods of the professional, not pie in the sky theories 

thai fail to pass the test of time. 

FOOTBALL 80XFORM Written by a former pools expert tor 

Llttlewoods. The program haE forecast over 50% more draws than 

would be expected by chance. 

Homes, Aways and draws shown In order of merit and true odds given 



POOLS PLANNER by the same author. Full details given of 369 
ily entered block perms ranging from 9 to 73960 line: 
n 13 to 56 selections, All are accepted by the pools 



RACING BOXFOP.M Course charactenstics Ibullt into the program) 

as well as the form of the horses are considered to speedily produce an 



amend the program if Ihey wish. Price si ill inclines the highly 
acclaimed HANOI CAP WINNER -more than 1DM winners everyyear 
0^-25% ofthem at 5/1 or better. Order two or more a 
a program to work out almost any bet. So good its usei 
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